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(57) Abstract 

Novel compounds which are amide derivatives represented by general formula (I) and medicinal preparations containing the same 
having an eosinophilic infiltration inhibitory effect based on a potent interferon (a, v)-inducing activity and an excellent percutaneous 
absorbability and being efficacious in treating allergic inflammatory diseases such as atopic dermatitis, various tumors and viral diseases. In 
said formula, each symbol has the following meaning: R, and R 2 : each lower alkyl, etc.; X and Y: independently representing each oxygen, 
NR 4 , CR 5 etc. (wherein R« and R 5 independently represent each hydrogen, an aromatic group, etc.); Z: an aromatic ring or a heterocyclc; 
R 3 : hydrogen, lower alkoxy, etc.; g, i and k: independently representing each an integer of from 0 to 6; h, i and 1: independently representing 
each an integer of 0 or 1 ; m: an integer of from 0 to 5; and n: an integer of from 2 to 1 2. 
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1 

w m m 

^>^-7^D> a . (iizmmtmttiiVj ^xftm&ft-tz^?'?- k-c& 

#17 h tr-tt&J»UJrof&«^J±, «J:!)I»^td^ KSMWfltffifc* 

■ -km tfc&mm* puva (y7^-enw) m 

^^>Slfel;fSlM^ofc5 ("t> jH^E.EIffc&ig, 27 [supple 16] 597 
-602,1995, /h*M$?-b,BS*$H£, 27, [supple 16] 603-609, 1995) „ 7 h f— 
J*&Mlw*i^Tfi, Th 1 T h 2^/<-ajS?)/<7 

«&tii-j5et>*>Th 2mmmtL<Dmm\zh*) ^ Th 2«7>>b<zM>?-pf 
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2 

8l^W«»i*^t/jJ9 24~48l^|BH#a-t-SAJiS^5fei:5. ift#&epn-$M£j£(I 

j£©y* = XAtt*e><^W-C*>ofca«, ^"B-CftlgE-flEWlBJia^BB^-f 5 IS 
TU/U^F— RlS^*5»t5B*nHW»C»tufcft, -*-fc;fc>*>late phase reaction of th 
e type I allergy T h 2 «fc 5£? K^ifffl^tSg < Hfc 

<h%x. <fc 5 i'&ofc (H^xlf, l&J*&j!$, 27(5), 564-574, I995) c 

T h 1 jHMS tTh2 jND/&C9'-< 7^^lWy?-7iD»:J;o 

■CBIfli$ixT*5 9, -fy^-7xny v |iTh Ott<DTh 1 jftB/lS— <Z)^kS:flg 
ii-T5o lot, Th 2^fflJia^f5:^JiiE-r-S-f >*-7^n> v #7 hfcTH4& 

yt"t>MNy^-7in>v ( Hanif in J. M. : J. Am. Dermatol. 28, 189-197, 19 
93, Nishioka K. et. al. : J. Dermatol. 22 (3) , 181-185, 1995) <7)ftT8E#tT'& V , & 
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3 

Mz.t£. i -Sift- l H-4 5 ¥-J [4, 5-c] ^;i]y-4-7;yga 
-cttu fotJfrxMvhZ l --fy^fvu- i //->r [4, 5-c] 

1 4 5 3 4 0-£\ *H^^4 6 8 9 3 3 8f, ^SftfFgU 6 9 8 3 4 8^, 
#H«PtWS 4 9 2 9 6 2 4^ &''Jtl#M 3 8 5 6 3 0^ ftHtiFStg 5 3 4 6 

9 0 5^) o ^fflffl^ UTB*K»*©t>^>'bife5*s*f*^ift*sttS 

5^(Imiquimod, Pharraa Projects 1996) "CfcS r. <t ^^■?r<DM^®»IXttfi{g:l/'»n t 

(i) ties: i -ejjkztizTz mm fci^twEiwcrFtu^iw 

R.RjN- (CHj)g- (X)h- (CH 2 ) i- (Y) j- (CH 2 )k- (Z) 1- (CH 2 )ra-C0NH- (CH,)n — N — ^ 

N NR. 

LTVvCt>J:V\ X*i«fct>*Yte$>33:LT, fife*^, S (0)p ( p liO 2 ©ig. 
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4 



7x-uy|$;ft 0 r 4% r 5 , r 0 , R 7 :fcJ;tf R 8 m!&55: lt, *m 

/£, fc5^(itei7^3^y^^^;ulx* J Ii$^T^T 
fc<U\, ) g, i*i«ta«kfiML'r0^ib6C0SEl»^3SL, h s iii 

.tt) 5 1 (±3]&il LTOSfclJl mtt 0 5 Ofijgfe&, nf±2ri>bl2(D 

(2) ±|E (1) WKtt<B7S KM»&^t5EMJT'fc5. 

(3) TfE5£lI-t*7F£*i5iU cor 5 K»&i*#££j*i- 5 fcfttf>£j&* FflftT* 
&>5„ 



(4) TfEiUlI-C^£ix5xU ©7; K»»flE*^i-5fc*ro^f BBflct? 




N 



NH 2 
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H,N-(CH 2 )n— N— { 
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(n) 



N CI 



iUHf, R :i ' (i, ^m^tl-C^Tt (&^Z/Udr^£ (7x 



R 9 R 10 N-(CH 2 )n— N-^ 




(IV) 



N NHBn 



y h^v/gifessrWUT^Tfc.tv^iy^v'T^y'fyus, mmm^mmw 



WO 98/30562 PCT/JP98/00005 

6 




~ 8 LT l^T X V >T^u^7 7 ;i>m % vkmm<Dvim%L 1 ~ 8 "CSHS 

~ 8 X-ftt&m £ =fr LT v ^ T «fc v vn d 7 = * /U7r;-;um. h <5 ^ 
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(7) TIB*vi-?*&*iS5fcI cor 5 K»3tflK*^i-5fc4!)©^jai*«WflsT 

£><5o 



0>&*»1 ~8T*^<>-tf yfiilADyy, =hoifoSl/Mi^ h*>"ffi&&£W 
$7/U3vug (7i-;uS, 7 -Ovvu^-v'g, (Stt7Vu=»*S'' 




N 



NH, 



(VI) 
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8 



(8) Tte^VIIT'^^tiSitl ff)7 5 KSIWflcSr^fife-rsySifeW^flSIflcT* 



10 1 ~8 T^^^^LTV^T'b <fc^T;U#y^ug v mm&(Dfcm%l.l~~8X*ft 
1 ~8-C•^ll^i^^^'LTV^Tt)J:V^/^PT/^^^•>^/^^-/^S N &5lMi>^lt 

25 (9) TSB5fcVlll-e?j*£*i55t I ©7 5 YmMW*£f&irZ>tz.)b(D&$L^T&fc 
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2/5^ 1 2 W»^^i- 0 

(i o) Ttess:ix-e^£*L5xt i ©r? Kt^#£i^&t-3fc*<^/&4 i ^tfc 
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1 0 



R g R 10 N-(CH 2 )n— NH 




(DO 



-SX^g^WLX^Xt i^7/^y^/ul, RlWIf 1 ~8X#ll£ 

ii^n^v, -hnfc^f±;< h^^s^c Lxi^xt ct^^/ur^ 

1 ~ 8 T'^fei^t LXl^X <b £ ^7/U=» * i/^yU^-M, ^^i^(7)/^*ic 1 
~8X#H£$(£W LX^Xkct^^DT^dr^/u*--,^ fc3^fij^Sf$( 

stiv, xtv. xtvi, stvii, sSvnijoitfiUx^&tf 5R 9 , R 10 (iT^yS© 

p< h $r*si3 )Vifs=- )V S ;x h ^v^/U/tf— /K iso- - / h =¥ v^/U/tf — tert — :/ 
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R 9 R 10 N-(CH 2 )n-NH 
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R 9 R 10 N-(CH 2 )n— N-^ 




H 2 N-(CH 2 )n— H-{ * R 9 R 10 N- (CH 2 )n— N-^ 
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VT 



R,R 2 N- (CH 2 ) g- (X) h- (CH 2 ) i - (Y) j - (CH 2 ) k - (Z) I - (CH 2 ) m-C0 2 H 

XIV 



R,R 2 N- (CH 2 )g- (X)h- (CH 2 ) i - (Y) j — (CH 2 ) k — (Z) I - (CH 2 )m-C0NH- (CH 2 )n — N""^ 
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1 2 

18 (1) f-fc^T, m&VlKVbZ>&.X<D2, 4 -is? a o- 3 -- h a*/ 
V yit&ftlfa-et) Q , tfVy 3L/U©#jfe (Cftaa £ er . , 1918, 51, 1500) J: oT 

<&*fl<7);^fe {Synth. Commun. , 1990, 20, 2559, J. Med Cheat. , 1988, 31, 898, /. Org. Ch 
em. , 1981, 46, 2455, /. Amer. Chem. Soc. , 194 1, 63, 852^) \Z. X. o T^-fiScf -5 ^ i ^ 

v^fy ^^J^ft&SttM) *T-»-f3:: J:oTff fcfcft, SCXiio 
•J 1 T- , w - ifigfcjfc a ^ tt*<k-t-f [ 1 1] k «t o r o ica> e> TfT 5 r i jjs 

IS (3) dfc^T, 5UlII<ZMb£-#l&, R 3 CO z H (R 3 liHufBi^T*fc 
So ) t'i$ix5*;^yi$)5i>|j:R3C(OR u )3 (R 3 lilttia«!:PlirT?*>5. 

tm (4) s:v w{k^»or$/«ai*oift««sjffi:tt, imm 

-■y h*^*/is#-/i> (Boc) <Dm&i*m%ts:m%* hv?^* a mmx\ -< 

^>y>v**;yijjvif^>\, (z) ©»^ttA{b**-ftKSra«-t-5rtt«to-c 
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1 3 

IS (6) ^c4ov^T, *-b?u-zf (»j±M*v<) cf-e, ta=>-,i^ 
» ©7 y = r 5 i/> izmr =■ ttK t JdItcsjS $ * § ^ t k «t o r , 

is (7) ic&i^-t, ^Ji&iiroTkiHhv^ t tt-*vujjf>gg ($f 

IS (8) tefcv^T, = ho*©«7c*JJ:t/K^ pMbli, 9 s> 

IS (9) IS (3) tlRl«4*ifetJ:orfT5-t^-C#5. 

IS (10) fc*5l^T, N-^-^-f KOffMfi, (#*L<tt, 

0°C^Mii»fiM) tfcioTfT U 

IS (11) fc*i^T\ 3.VIKDN J Kfc&iBSfci&tt (0ilx.fi* ^ 
on^^ N ^on*/^, h/t^^fti?) 4> % 7^MfcSJ (£?£L<{2, p- 

IS (12) 11, IS (4) irl^^^fetrioTtTpr «t#-C#5. 

is (i3) fcasvvc, itxivT-^ft^ft-^tsui' -e&ztiz{k&to<Dix. 

l&t3M£t£&m (#'JxJi\ N.N— ^fvufc/u^TS h\ 7vu*/u#*$/ 

^<Vtfy, xhyt h'D77y, v 1 ^- 
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1 4 

mz.t£* ^a-*-^ $ k, n^m^mm. mtvyj b'&tati vm&zv 

ItiZS^Wt LT\ 7ZX<Dit&W (2, 4 -v 5 ^ n d- 3 h Ddry y » <D 
i±^^gco*"?i (*BWfF»3 7 0 0 6 7 4^) KioT&j&fcftfeiX. IH 

(i) £ ib id in (8) ©m^it, s:a©^«j^i»< it*$-e#5. 

Mk.tt. s(o) P (piimrf2i^X'fc-5c ) fcsi^tiN 

R 4 (R 4 fiHftfBi:l5lMT-foSo ) -Cfc5£#li, itXV MfiJMS (0)J 

Sr^U R,> R 2 SoJ;a'gliHufeir|5]^T'*5 5o ) Xik&tih £ 5£XVI ( S; 

XVI «K R 12 f4**ifeSV^i&RTyu^SSr*L, i, j, k, 1 fcjztfmli 

7c, 5£XVII OTviIf, R„ R 2 *5J:t5glilKrlEt|SUg-efc5„ ) T*&$*i5<t 
^i^XVUI (5txvill4», MftJKIKS <Wx.tf, ^D^y, 

vu*vu£££U i, j % k, 1 *J itfrnttlWIEi: HUIft-CfcS. ) t^Sft-Mfc 
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R 1 R 2 N-(CH 2 ) g -M (XV) 

HX-(CH 2 ) i -(Y) j -(CH 2 ) k -(Z) r (CH 2 ) m -C0 2 H (XVI) 
R ! R 2 N-(CH 2 ) g -XH (XVII) 



M-(CH 2 ) j -(Y) j -(CH 2 ) k -(Z) i - (CH 2 ) m -C0 2 H (XVIII) 

5tXIV<DY^CH=CR G (R & l$mZtmmx*hZ> c ) tifeUk 
*S0Wttfi, StXIX (itXIXcK Lfi^oy^Sr^U, R,, R 2 ^ g, h*s<fctf 
10 i (ifflfcl^lsiaX'fo^o ) T'S^^k^titXX (iO(X4\ Rl 2[±7K3f&£ 

R 6 &m$zkmi&xhz> 0 ) T^£ft3^y-i--^s^;*;xxii c& 

15 XXII R 12 fi7K*&^fi{£»7/i'^u£&&U R 1% R 2 , g, h, i, 1 

R 1 R 2 N-(CH 2 ) g -(X) h -(CH 2 ) r CH 2 P + Ph 3 -L" (XIX) 

20 R 4 -CO-(Z) j -(CH2) m -C0 2 R (XX) 
R 4 M g L (XXI) 

R 1 R 2 N-(CH 2 ) g -(X) h -(CH2) r CH 2 -CO(Z) ,-(CH 2 ) m -C0 2 R 1 2 (XXII) 
25 j/WU/fcdrv" K, faativUM,^ ifrffc U- h/U^>\ 3r->U>\ 



wuro/juaox PCT/JP98/00005 • 

1 6 

hyzn^/ur^^, t*y^>, **ffc:f m h y t - 

5 xvii, OTiii, Mx, *ttx % 5Cxxijo«tt>*^;xxii(D^^(i, misted, 

BHfcflk SiH. ?L#k mm. i'^^W P,H5, #HP&^Kffl^<5 
JW^tt. ffl&fflL ^£'h »A*K ,6IMr'k <Mf, ^y-A, o-i/ S y, 

£'h rpm#h JfettflL H,«*»L jgflfflk %<tM. 
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fc^^lO^^-r-^fi, I Rx-<? hyH4B*^3t 1R-810XI1FT 
/I R-3 5 OX*, 1 H-NMRX^^ h/WiVarian Unity 400 NMR Apparatus 

mmmi) 

a- (2-^^^7^;xhJr-» - a - 7 *=-jU- p - ^ 
© f^7^yU7^f t K^f^2 5.2g (15 4mmol) &Th7tKn7 

7^2 0 Oralis? L^m-TkjST^iPT, Jf # Lfcd* b 7 ^ -> A 
7*n-r^ K [2Mx-f/^ffi] 5 1. 2ml (1 5 4mmol) £ 1 2 ^F«1T$)T U 

*flMIS:*«l7k-C^», ftfil (MgSOj $blw»«;»*L^:. «aE«r->y* 
y/^7A^n?^77^- (n-^^rf-V : ft$^fvU= 6 : 1 (v/v)) T*ffl 
iLT, a - t Ko JfV - a - 7 x=/l^ - p - h/K f ^ 3 1 . 7 g (13 

lmmol) ^«feft^fat#t ^Ot>^^5fc^-r-^fi^TO@«9 
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1 8 

1 H-NMR (CDC 1 3 ) 5 (ppm) : 2. 3 2 (lH. br) , 3.90 
(3H, s) , 5.89 (1H, s) , 7.2 6-7.3 8 (5 H, m) , 7.47 
(2H, d, J = 8.0Hz) , 8.0 0 (2H, d, J = 8 . 4 Hz) . 
© o-fc KB^i/-o-7i-/l'-p- h/K^f^4. 6 6 g (19. 

2 3mmol) B,N-^^f/^A7; K 5 OmUZf£M U h ]) "7i» [6 
0%] 0. 7 7 g (1 9. 2 3mmol) S:JBill£T' 1 l$fflit# L/c 0 
7$;xf/l/ ^P7^fK3.10g (2 8.8 5mmol) SrAP^, 8 O'CKAnJSfc LT 
2. 5D#F^»tfc 0 *"t>ttt^fc*ft, @t^^/UT'2|HttaiL, 
A*7K-C*i^L*:. (MgSOj jfc % »jaESr«*L, »jt*^y 9 
A^D-r F^77^ (;dd^A : ? / -/U= 4 0 : 1 (v/v)) «LT, 
a- ( 2 - v^^A^T 5 7 ^ h^riy) -a-7i=/l/-p - FM/^f/l'O. 
5 3 g (1.6 9mmol) Sr»fe»tt**t LT»fc. ^«t©OMW-^l± 

1 H-NMR (CDC 1 3 ) 6 (ppm) : 2.26 (6H, s ) , 2.60(2 
H, t, J = 6. 0Hz) , 3. 5 6 ( 2 H, t d, J = 6. 0 Hz, 2. 0 Hz) , 3.8 
9 (3H, s) , 5.40 (1H, s) , 7.22-7.35 (5 H, m), 7.4 

3 (2H, d, J = 8. 4 Hz) , 7.9 8 (2H, d, J =8.0 Hz) . 

@ a- 5/^ h=¥-» -o-7x-^-p-^K^ 

f^0.53g (1.6 9mmol) ? / OmllCffff U 1 N-*iMk^ MJ 
54mlSrAPx., lTODUillLfc, ft£Pf£, 1N-JIK2.54 
mlSrJbq^.»ffi«:@Lfc 0 »»Wnp$/i/A-^;^ (5 : 1 (v/v)) jgjft^ 

/UT^y^h^v-) -a-7i-/l'-p-F/K/l'^0.44g (1.4 7mmol) 
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1 H-NMR (CDC 1 3 ) 5 (ppm) : 2. 6 2 (6H, s), 3.00 (2 
H, m) , 3.59 (1H, m) , 3.82 (1H, m) , 5.37 ( 1 H, s) , 
7.21~7.36 (7H, m) , 7.77 ( 2 H, d, J = 8.4Hz) . 

mmm2) 

3- (4- [ tt - (2-v^fvU7$ HgJ/) ^vvk] 7'p b° 

® 4-*;^;«K2.35g (13. 3 4mmol) Cl 0%*ft**->^ 
/-;U3 Oml&aq*.ll!felf#Lfc. »«(;«rj*JETS*Lfcfc, 

(MgS0 4 ) »jK*«*Lfc. SI^fF7tKn77>'2 2inliiL, & 

/^^] 4.3 6ml (1 3. 0 9ramol) ^3^1tlTU, £ £>K 2 0 #FfSJjf # L 

(MgSOj i£M*U Mfc^U *^7A^7 F^77^- 
(n-^MJ-i" : ft^xf;l,= 8 : 1 ~4 : 1 (v/v)) fffiKLT, 4- (a-fc 
Kn^i/^iX^U) SM^f^3.04g (11.3 3mmol) b t 

1 H-NMR (CDC 1 3 ) 5 (ppm) : 2.27 (1H, d, J = 3. 2Hz) , 
3.80 (3H, s) , 5.85 (1H, d, J = 3.6Hz) , 6.4 1 (1H, d, 
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2 0 

J = 15.6Hz) , 7.2 6-7.3 9 ( 5 H, m) , 7.41 ( 2 H, d , J=8. 
4Hz) , 7.49 (2H, d, J = 8 . 4 Hz) , 7.67 (1H, d, J = 16.4H 
z) . 

® 4 - (o-th'o* 3 . 0 4 g ( 1 1 . 3 3 mroo 

1) &N,N-i^?vu*7UA7 5 K3 5mlU:«»U fr*i£1- b l> 9 J* [6 0%] 
0.4 5 g (1 1. 3 3ramol) SrJ&Px.^fiT- 1 Ufefltl* Lfc. 2-^f^7;7x 
f;^B7^K2.44g (2 2.6 6mmol) ZM^, 8 o'tCUM LT 5 l$mjf 

Lfc 0 #$SJ1£M (MgSOj ft, Mil, gJjtSrv'y * ¥ fr* y a 
-?b7~77 4— PD^UA : /. 9 /—As= 50:1 (v/v) ) £ lb ? 
7i^n7h^77^- (n-^^rf-> : gfcSfejc?vU= 5 : 1 (v/v)) T'MlLT, 
4 - [a - (2 -vM f-^T 5 / a: H^vO ^^vvl^] S^S^y fvUO. 1 9 g 
(0.56 Ommol) &mM&foftUJ'ft k LTife. r 0>0>#3te^ttT-* fiW 

1 H-NMR (CDC 1 3 ) 6 (ppm) : 2. 2 7 (6H, s), 2.60(2 
H, t, J = 6.0Hz) , 3.5 6 (2H, t, J = 6.0Hz) , 3.7 9 (3H, 
s) , 5.37 (1H, s), 6.40 (1H, d, J = 1 6 . 4 Hz) , 7.22- 
7.36 (5H, m) , 7.37 (2H, d, J = 8.0Hz) , 7.47 (2H, d, 
J = 8. 0Hz) , 7.6 6 (1 H, d, J = 1 6. 0Hz) „ 

<D 4- [a- /3i b^-'y) ^i/vvKl if££6&;<fvb0. 1 

9g (0. 5 6 Ommol) & / 9 / — /U4 mlK^fl? U *{fc=. y • 6 7KfP^ 1 3 
mg (0. 0 5 6mmol) SrflPx., Tk&T, TMUfc* ^St^ h U 2mg (1. 1 2m 

mol) *&mzftVX lmfftX'Mz.. $ <bK4 5#IW«#Lfc. &JS8S£illi§U 

8S«£#*i (MgSOj 8fK9£U jSII*->!)*W7A^7F/7 
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7^- : * 5 0 : 1 (v/v) ) fillt, 3- {4- 

[a- (2-y^ W;;xK-» 'Oy;!/] 7i-;i/| 7 , Dft>'K^f 
/I/O. lOg (0.2 9 3mmol) %M&®W;y>)Wk Ltjlfc. CI CO CO CO^Tt^lft 
T - * liJ^Tcoii "9 T-fe 5 o 

1 H-NMR (CDC 1 3 ) 5 (ppm) : 2. 2 6 (6H, s) , 2.5 9 (2 
H,. t., J = 6. 0Hz) , 2.6 0 (2H, t, J = 7 . 8 Hz) , 2. 9 1 (2H, 
t , J = 7 . 8 Hz) , 3.55 ( 2 H, t , J = 6 . 2 Hz) , 3.66 ( 3 H, s ) , 
5.3 3 (1 H, s) , 7.13 (2H, d , J = 8 . 0 Hz) , 7.20 — 7.36 
(7H, m) „ 

© 3- {4- [a- (2 -iy/ ^/UT ^ / ^ h^r-y) -^VvvP] 7i-;l/| 
/Dk'ty^f^O.lOg (0.2 9 3mmol) * / — )V 2 . 5 ml^fi? L, 
1 N-7K^jb^ h y ^M^IO. 4 4mlSrAnxL^fiT- 1 IftJttftfc. RffciKU: 1 
N-i^^O. 4 4ml$r^P^, »*SK@Lfc. ill;^nP*M-^/-^ 
(5 : 1 (v/v)) ^jfc»;iTLtfib<jf#Lfc^ -fe^^ Ft'IiLt *g&£ 
ML, ^y!)*^7A^ o-r h^77^- (* b B*/l^ : / ? /- 
JU=A : 1 (v/v)) T'fliLt, 3 - (4 - [a- ( 2 - 5 7 jc h 

•» '<y^/l'] 7*-^} 7*BWyBl7 7mg (0. 2 3 5mmol) -^tit 



d co t>coco^7t^x- * (±J^Tcoii <9 T'fc 5„ 

1 H-NMR (CDC 1 3 ) 6 (ppm) : 2. 3 3 (2 H, m) , 2.4 9(6 
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H, s ) , 2.75 ( 2 H, m) , 2.86 ( 2 H, m) , 3.52 ( 1 H, m) , 
3.66 (1H, m), 5.29 (1H, s), 7.13 (2 H, d , J = 8.0H 
z) , 7.19-7.35 (7H, m) , 

mmm 3 ) 

a- (2-/^^7;;xRy) - a~y ^=-J^- m- h;U^;Ug£ 
© .3 — <V V'4 1 . 9 5 g (8.62 mmol) \Z 1 0 %mt?km - / 

m^Mzm-m^. i%m*.mi-\- y ^^mm^xif^m.^xmr^L. « (m 
gsoj mm^Ltco mm*/ 9j-^i omi^^u ?k^t, AMit 

*<?%i-hl) 7^0. 32 g (8.41 mmol) ZMz. 3 0 ftffitfLW Ltz 0 RfoftHZ 

y *-Mc»8eTi!fci*U ftjft (MgSOj &jgjKfcg*U o-tKn^-o 
-7xr:;U- m - h/K/^^f ;U2. 0 4 g (8.4 2mraol) *M&^\km r g.t 

1 H-NMR (CDClj) 6 (ppm) : 2.30 (1H, d, J -3. 6 Hz) , 
3.90 (3H, s ) , 5.90 ( 1 H, d, J = 3 . 6 Hz) , 7.27~7.39 

(5H, m) , 7.4 1 (1H, t, J =7. 8 Hz) , 7.5 9 ( 1 H, d, J = 7. 
6 Hz) , 7.94 (1H, d , J = 7. 6 Hz) , 8.09 ( 1 H, s ) . 

© a-k Kndr->- a -7x=;l/-m- 04 g (8.4 

2mmol) frb^ m'£Ml<D©tmtik<Dj5m\Z£^X. a- 

^h^vO -a-7x^-m- h;K*f^0. 4 8 g (1.5 3mmol) £ 

1 H-NMR (CDC1,) 8 (ppm) : 2. 27 (6H, s), 2.60(2 
H, t, J =6. 0Hz) , 3.5 6 (2H, t d, J =6. 0Hz, 2. 7 Hz) , 3. 9 
0 (3H, s) , 5.41 (1H, s) , 7.22-7.36 ( 5 H, m) , 7.3 
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8 ( 1 H, t , J = 7. 8 Hz) , 7.5 5 ( 1 H, d, J = 7. 6 Hz) , 7.9 1 
( 1 H, d, J = 7. 6 Hz) , 8.04 (1H, s) . 

f^0.48g (1.5 3mmol) ri>"b. KiSW 2 0©t |SI«©*«fe^ J: o"C, Ti- 
Tp-fa- (2-v ! ^f';l'7?/ , ih4"» - a -7a: = /U-ttj- hyM'/UgSi 0. 3 
6 g (.1.2 Ommol) &fflM&*ftir k LX&tZ. 



1 H-NMR (CDC 1 3 ) 5 (ppm) : 2. 6 1 (6H, s), 3.02 (2 
H, m) , 3.71 (2H, m) , 5.40 (1H, s) , 7.16~7.36 (7 
H, m) , 7.8 2 (1H, d, J - 7 . 6 Hz) , 8.07 (1H, s) 0 

(MM 4) 

a--(3-^f;i/7^ A7^aj^vQ - a -7x = /u- p- M^T/H!g 

® a-t Kn#v'-o-7x=;l/-p - h/K^^f/l/a. 4 2 g (10mm 
ol) i3-^W^7^Dt> ^D7^ K2.4 3g (2 Ommol) j&»P>, S3 

a- (3-^f^7^7"P^-» -a 
-y p- Omg (0. 1 5 3mmol) SriSJHifeJfttMfclff £ 

1 H-NMR (CDClj) 5 (ppm) : 1.83 (2 H, m), 2.22 (6 
H, s) , 2. 4 0 (2H, t , J = 7. 4 Hz) , 3. 5 0 (2 H, t , J = 6. 4H 
z) , 3.89 (3H, s) , 5.37 ( 1 H, s) , 7.22~7.34 (5H ( 
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m), 7.42 (2H, d, J = 8. 0Hz) , 7.9 8 (2H, d, J = 8 . 4 Hz) „ 
@ a- (3-^>f/U7^y7 , n/fdf-» - a - y ^ - ;u- p - h ^4 ^If 
^f-/U5 Omg (0. 1 5 3mmol) A^KifiW 2 <£>©£ P^iW^j&K «fc ot, 
i"o- (3 -i?*?-jUT 5 /T7*Ptf^>) - a -7i-/b-p- hA"f/U|fc3 9m 
g (0. 1 2 4mmol) & 6 fe$* t t Tfcfc. 



1 H-NMR (CDC 1 3 ) 6 (ppm) : 2.05 (2H, m) , 2.64(6 
H, s) , 2.89 (1H, m) , 3.04 ( 1 H, m) , 3.55 (2H, m) , 
5.37 (1H, s), 7. 2 1~7. 3 3 (5H, m) , 7.35 (2H, d, J 
= 8. 0Hz) , 7.95 (2H, d, J = 8. 0Hz) . 

(W&M5) 

a- (2-yxf/i/7;;xfj[-» - a - y E ->v- p - /ugg 

© a-fc Fn^f->-a-7x-/l/- p- YiVj t\4&**J-iVZ. 1 7 g (13. 
0 8mmol) t 2 - v^fvUT 5: J xf/i/ ^ o 7 K 2 . 6 6 g (19.6 1mmol) 

-o-7a:=yU- p - h/U>f yUig^^-yuo. 2 4 g ( 0 . 7 0 3 nunol) 

1 H-NMR (CDC ] 3 ) 5 (ppm) : 1.01 (6H, t, J =7. 2Hz) , 
2.56 (4H, q, J = 7.2Hz) , 2.76 (2H, t, J = 6 . 4 Hz) , 3.5 
4 (2H, t, J = 6.4Hz) , 3.89 (3H, s) , 5.41 ( 1 H, s) , 7. 
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2 2-7.3 4 (5 H, m) , 7.43 (2H, d, J=8.0Hz) , 7.98 (2 
H, d, J = 8. 8 Hz) o 

© a- ( 2 - 5 J i h dfv-) - a ~7x^- p - 

f/V0.24g (0. 7 0 3mmol) /S>(b, 2 <D©£ |5]tl<D «t o T . T 

{iT^-fa:- ( 2 - i^zcf-zUT i. J x H^v') - a - 7 i^/U- ^ - |^U>f /Ug£0 . 
2.0 g (0.61 lmmol) &«&#,£i« t Lt#fc 0 



1 H-NMR (CDC 1 3 ) 5 (ppm) : 1.2 7 (6H, t , J = 7. 2 Hz) , 
3.14 (4 H, q, J = 7. 2 Hz) , 3.2 0 (2 H, t , J = 5 . 4 Hz) , 3.6 
8 (1 H, m) , 3.9 4 ( 1 H, m) , 5.3 9 ( 1 H, s) , 7. 2 0-7. 3 
1 (5H, m) , 7.3 2 ( 2 H, d, J =8.0 Hz) , 7.8 4 (2H, d, J = 
8. 4 Hz) 0 

mmm e ) 

a- (2 -V'/^-jUT I Ax h jrvp - p - h /itfk 
® 4-t KD^->^f/^M|^fyH. 7 1 g (2 8.3 4mmol) SrM- 

- P -F/K;^f/U0.4 8g (2.0 2mmol) SrJfcfeflMKttjri LT# 

1 H-NMR (CDClj) 5 (ppm) : 2. 2 7 (6 H, s), 2.55 (2 
H, t, J = 5.8Hz) , 3.57 (2H, t, J = 5 . 8 Hz) , 3.91 (3H, 
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s) , 4.59 (2H, s) , 7.41 (2H, d, J =8. 4 Hz) , 8.0 1 (2 
H, d, J = 8. 4 Hz) „ 
© a- (2 -i?/ ^frT ^ J =. - p- \>>Vy(>vm.* fvK). 4 8 g 

(2.0 2mmol) 2 <D©t ffiflSO^jfefc «fc ot, TK^-fa- (2- 

•^f^7$yxh**» -p-f-/K^SI0.4 1g (1.8 4mmol) 



1 H-NMR (CDC 1 3 ) 5 (ppm) : 2.64 (6H, s) , 2.99(2 
H, t, J = 5. 4 Hz) , 3.7 3 (2H, t, J = 5. 2 Hz) , 4. 5 6 (2H, 
s), 7.29 (2H, d, J = 8. 0Hz) , 7.77 (2H, d, J =8. 0Hz) „ 

(Mit^'J 7 ) 

4 - (2-i>/ TvPT *y^h*i/) gLBjNj 

© 4-tKo^t*S^f/H.5 2g (lOmmol) N- v 5 ^ ?VU* 
yUAT 5 K4 OmlK&flfU 2-^f;V7 * /jrfvl' ^n^F - ttfttt 2 . 
16g ( 1 5mmol)- joit/^ffif* y !>A4. 1 5 g (3 0mmol) ZMz.. 8 0ti: 

*Jfi*-Cifei*Lfc 0 (Na 2 S0 4 ) ft, JgfflEg:fcU mt* f sV* 

fjv-fy y A ^ d -7 h ^7 7 w — p n /jvUi* : ^ ^ J — /U= 7 0 : 1 ~ 1 5 : 
1 (v/v)) T'ffSSSU 4- (2-^^f/V7;;x^y) ^.E^^^f-^o. 6 
9g (3.0 9 mmo l) frftttfitttttfeftJ: LTifc. ^^©^fftf-^li 
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H-NMR (CDC 1 3 ) 6 (ppm) : 2. 3 4 (6 H, s ) , 2.7 5(2 
H, t, J = 5. 8 Hz) , 3.8 8 (3H, s) , 4.12 (2H, t , J = 5. 6H 
z) , 6.9 3 (2H, d, J = 9. 2Hz) , 7.9 8 (2H, d , J =9. 2 Hz) . 

© 4 - (2-^W^x^-» $,|»f^0.69g (3.09m 
raol) 5ml»wj8fl¥U 1 N-*fife<k-f h U 4. 6 4ml£ 

3B#PpWPM»fttfc 0 1 N-ffl|4. 6 4ml&flP;i, IMlfc 0 

aill^DMA-^/-^ (1 : 1 (v/v)) ffi$&Aqx.-CUi<b<flt#U 
■fe7-f bTitSi®L7L„ gliSETCSiLt, Ttw*"f4- (2-v^^vUT 
5 y £.f.»0. 6 5 g (3.0 9mmol) *m%&Mfob LT&fc. 



1 H-NMR (DMSO-d 6 ) 6 (ppm) : 2. 27 (6H, s), 2.71 
(2H, t, J = 5.6Hz), 4.14 (2H, t, J = 5.8Hz), 7.01 (2 
H, d, J =8. 8 Hz) , 7.8 8 (2H, d, J = 9. 2 Hz) 0 

mmm 8 > 

3- (2-v^fvUTg/^ £.S-» 

® 3-tFa^r->$,»f/H.52g (lOmmol) ^at^ Mit 
m7<D®tmm<D%lfeK£iX. 3- (2-^^f/l'7^xh3ry) 
^f^O. 19g (0. 8 5 lmmol) <t LT^fc. Z(Dt>(0<Dftyt 

1 H-NMR (CDC 1 3 ) 5 (ppm) : 2.34 (6H, s), 2.7 5(2 
H, t, J=5.8Hz), 3.9 1 (3H, s), 4.11 (2H, t, J = 5 . 6-H 




C0 2 H 
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z) , 7.13 ( 1 H, dd, J=8.4Hz, 2.8 Hz) , 7.33 ( 1 H, t , J = 
8.0Hz), 7.58 (1H, d, J = 2 . 4 Hz) , 7.63 (1H, d, J = 7.6 
Hz) „ 

.© 3 - (2 -is* =f-i\sT \ J a: h^r'» §gJ&#»^^UO. 1 9 g (0.85 
lmmol) 7J>6, Mit^J7(7)©i:[5)#C0^fe^J;oT, TICtjH" 3 - (2-v>*^ 
^7^x £&#g£0. 1 8 g (0. 8 5 lmmol) Srj««tt«rWi-5«Sfe 



1 H-NMR (CDCl 3 + CD 3 OD) 5 (ppm) : 2.75 (6H, s) , 
3.2 2 (2H, m) , 4.3 4 (2H, t, J =4. 8 Hz) , 6.9 9 ( 1 H, d, 
J = 8. 0Hz) , 7.30 (1H, t, J = 7. 8Hz) , 7.64 ( 1 H, d, J = 
8. 0Hz) , 7. 6 8 ( 1 H, s ) c 

(tt£0K9) 

3- [3- (2-v>^^T$/^h^^) 

(D 3-t Kp^->M1. 64g (1 Ommol) \Z. 1 0%mt7k%-9- 9/ 
-/u2 0ml^^)D^, M-Cl B*#Lfc. RJfcffc&EUETfcaMSLfcflL 
ftKxf;H:jg»L, 7k-C2lsIi5t^t, (MgSOj ^}cM@-£Lfc„ a 

y^7^^nv h^77^- dd^/UA : / 9 J —lV= 10 0:1 (v/v)) "C 
m§^tT, 3- (3-k KDdf->7x-;i/) 7"Dt't^f/H. 75 g (9. 
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7 1mmol) ^IfeiSlWi LTttfeo {,©©^f-? fi^T^ii 9 

1 H-NMR (CDC 1 3 ) 6 (ppm) : 2.6 2 (2H, t , J = 7. 8 Hz) . 
2.91 ( 2 H, t , J = 7 . 8 Hz) , 3.68 ( 3 H, s) , 4.96 (1H, 
s ) , 6.6 8 (2 H, m) , 6.7 6 ( 1 H, d , J = 8. 0Hz) , 7.15 (1 
H, t , J = 8 . 2 Hz) „ 

© 3- (3 -t Kb*'>7i = ;1/) 7*b fc'^SMfvU. 7 5 g (9.7 1m 
mol) *»P>, ^it«aj7 0©i:|5j^O^^«tor, 3- [3- (2-y^W; 
/aih^r^) 7x^] 7Pt"ty^f^0.48g ( 1 . 9 1 mmol) 

1 H-NMR (CDClj) 5 (ppm) : 2.33 (.6 H, s) , 2.6 2 (2 
H, t, J = 7. 8 Hz) , 2.7 2 (2 H, t, J = 5 . 6 Hz) , 2.9 2 (2 H, 
t , J = 8. 0Hz) , 3.6 7 (3H, s) , 4.0 5 ( 2 H, t , J = 6. 0Hz) , 
6.74~6.80 (3H, m) , 7.19 (1H, t, J=8.2Hz)» 

© 3- [3- (2-^W^ih**» 7x-;H -fn\£jrvfk*? 
/U0.48g (1.91 mmol) frb, W&W 7 <D©k mtiUOfifelZ «t ot, Tfc* 

-f 3 - [3- (2-^f^7-;yxF^-» 7i^j 7'p e^gfco. 4 5 g 

(1.9 Ommol) *»Jtfe«#t»«i: LTlfc, 



1 H-NMR (CDC 1 3 ) 5 (ppm) : 2.50 (6 H. s ) , 2.5 9 (2 
H, t, J = 8. 2 Hz) , 2.9 3 (2H. t, J = 8 . 0 Hz) , 2 . 9 6 (2H, 
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t, J = 5. 2 Hz) , 4.12 (2H, t, J = 5. 4 Hz) , 6^6 7 (1 H, d, 
J=8.2Hz) , 6.83 (1H, d, J=8.0Hz) , 6.84 (1 H, s) , 7. 
17 ( 1 H, t , J = 8. 2 Hz) . 

mmmi o 

© 7i/U7il.94g ( 1 Ommol) \Z 1 0%ttMbMf-7< ^/-^2 Oral £ 

ML, 7KT-2[E]gfe^L, ftft (Mgsoj Lfc. 

/U2 5 ml U 1 0%'<7v>!>A-&*6. 5 gSrJP;*., 7K^#ia^:TT' 1 Djfe 

^77^- (n : ftSfct?vU=3 : 1 (v/v)) T'^LT, 3- (4 

-t Kb*«>- 3-^ F^->7x=^) 7'ok , t^f;H. 8 6 g (8. 8 5m 

mol) zm&mftWXt LTifc, wOtroo^jt^Wx-^tt^TroatJ-C*)*. 

1 H-NMR (CDC 1 3 ) fi (ppm) : 2. 6 0 (2 H, t , J = 7 . 6 Hz) , 
2.88 (2H, t, J = 7.8Hz), 3.67 (3H, s), 3.87 (3H, 
s), 5.48 ( 1 H, s), 6.69 (1H, d, J = 7 . 6 Hz) , 6.70 (1 
H, s) , 6.8 3 (1 H, d, J = 8. 0Hz) „ 

© 3- (4-tKD^E->-3-y K->7x=;l/) ^nt^y^HJ 
6g (8.8 5mmol) t^b. ffltm 7 0)Qt m^OUm^ X o t\ 3- [4- (2 

4g (1.5 6mmol) &?lfe?ftt^« £ LT#fc 0 ^ <Dt>(D<OiHt%&)7 ! '-9l±&> 

1 H-NMR (CDC 1 3 ) 5 (ppm) : 2. 3 3 (6H, s), 2.61 (2 
H, t, J = 7. 8 Hz) , 2.7 6 ( 2 H, t, J =6. 2 Hz) , 2.8 9 ( 2 H, 



WO 98/30562 



PCT/JP98/00005 



3 1 



t, J = 7. 6 Hz) , 3.6 7 (3H, s) , 3.8 4 (3H, s) , 4.0 8 (2 
H, t, J = 6. 2 Hz) , 6.7 1 (1H, d, J = 7 . 6 Hz) , 6.7 2 ( 1 H, 
s), 6.81 (1H, d, J = 8. OHz) 0 

© 3 - [4 - (2 - ift^frT 5 / ^ h - 3 -/ Y*<S7 ~T 

D tf^gfc^fvK). 4 4 g (1.5 6mmol) fr<b. Mit^iJ 7 <D©t id 
J;ot, T^^1~3- [4- (2-iS/i-jUT ^ ; ^ h*is) -3-/ V*<y7 
x=;U] -fu MJrymO. 4 2 g (1.5 6mmol) LT#fc 0 



1 H-NMR (CDC 1 3 ) 5 (ppm) : 2.54 (6H, s), 2.57 (2 
H, t, J = 7.0Hz) , 2.89 (2H, t, J = 6 . 8 Hz) , 3.05 ( 2 H, 
t, J = 5. 4 Hz) , 3.7 9 (3H, s) , 4.0 8 (2H, t, J = 5. 4 Hz) , 
6.68 (1H, d, J=8.8Hz) , 6.76 (1H, s) , 6.77 ( 1 H, d, 
J = 6. 4 Hz) „ 

mmm 1 1 ) 

6- (2-i//^/\sT * y ^h*i') -2-j-y 
(D 6-tKP^>-2-t7hxfi6l.0g (5.3 1mmol) \Z 1 0 %fcik& 

mzmm^MzfeML, fcX'2®mftLtc 0 (M g so 4 ) mmzm* 

Lt, 6-tKnJry-2-t7h^f/H.0 7g (5.2 9mmol) SrgfeU 
1 H-NMR (CDC 1 3 ) 5 (ppm) : 3. 97 (3H, s), 5.40 (1 
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H, s) , 7.14-7.19 (2H, m) , 7.70 (1H, d, J =8. 8 Hz) , 
7.86 (1H, d, J=8.4Hz), 8.01 ( 1 H, d , J=8.4 Hz) , 8.5 
3 (1H, s) . 

© 6-tKDJrv'-2-t7hi^f;H.0 7g ( 5 . 2 9 mmol) frb , 
K3fi0il7©©i:iai«©*ife^J:oT. 6- (2-i?^;U7^i -2 
-f7M^f^0.4 1g (1.5 0mmol) Sr^fei^i Ltllfc, d <D 

1 H-NMR (CDC 1 3 ) 6 (ppm) : 2.37 (6H, s), 2.81 (2H, 
t , J = 5 . 6 Hz) , 3.96 (3H, s ) , 4 . 2 1 ( 2 H, t , J = 5 . 6 Hz) , 
7.16 (1H, d, J = 2 . 4 Hz) , 7.23 (1H, dd, J=9.0 Hz, 2 . 6 
Hz) , 7.74 ( 1 H, d , J = 8 . 4 Hz) , 7.83 ( 1 H, d , J = 8 . 8 Hz) , 
8.0 2 (1H, dd, J =8. 6 Hz, 1 . 8 Hz) , 8.5 2 ( 1 H, s) . 
(3) 6- (2-y^W^; J ^ h*'» -2-t7hx^f;P0.4 1 g 
(1.5 0mmol) frb. U^M 7 (D® t |5j^<D^ft^ «fc o X , T^^6- (2- 
v^^VUT^ h*^) - 2 — b^g£0. 3 8 g (1.4 7mmol) 




1 H-NMR (DM S O — d 5 ) 5 (ppm) : 2. 33 (6H, s), 2.82 
(2H, t, J = 5. 8 Hz) , 4.2 5 (2H, t, J = 5 . 6 Hz) , 7.2 4 (1 
H, d d, J = 9. 2 Hz, 2. 4 Hz) , 7. 4 2 (1 H, d, J = 2. 4 Hz) , 7.8 
6 ( 1 H, d , J = 8 . 8 Hz) , 7.93 ( 1 H, d d , J = 8 . 6 Hz, 1 . 8 Hz) , 
8.0 0 (1 H, d, J = 9. 2Hz) , 8.51 ( 1 H, s ) „ 
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4- [4- (2-^W^/3:h^-» 7a£jj £.S-#I£ 
® 4- (4-t Ko*'>7x = yi/) $SfSl.07g ( 5 . 0 mmol) {I 1 

CllL/cl, zKSrflllX., * P ct*yUJ*-y *y-/V (10:1 (v/v)) Sj0c"C 2 
HJttWLfco ^»**-*-hy ftft (MgSOj fJL £flgfr 

®5feLT, 4- (4-tFP^/7x^) £&#®M?vK). 97g (4.2 5 
mmol) «:»ltfet&*£ LTftfc. r.Ofc^Wjt^Wx-^fiWTOiitJ-CfcS. 

1 H-NMR (CDC 1 3 ) 5 (ppra) : 3.9 3 (3H, s), 4.9 3 (1 
H, s ) , 6.93 ( 2 H, d d , J = 6 . 6 Hz, 2 . 2 Hz) , 7.52 ( 2 H, d 
d, J =6. 6 Hz, 2. 2 Hz) , 7.6 1 (2H, d d, J = 6. 8 Hz, 2. 0 Hz) , 

8.0 7 (2H, dd, J =6. 8Hz, 2.0Hz) . 

© 4- (4-tKn^i/7i-;l/) ^Ili^f/l'O. 9 7g (4.2 5mmo 

i) Mmm i(D($)b mm<Djjm~ iot, 4- [4- (2-y^w?y 

^h^r-» 7i-/U] $,|fi^f;l'0.69g (2. 3 0 mmol) £«feH&<t 

1 H-NMR (CDC 1 3 ) 5 (ppm) : 2. 3 6 (6H, s) , 2.76 (2H, 
t, J = 5.8Hz), 3.93 ( 3 H, s ) , 4.12 (2H, t, J = 5 . 8Hz) , 

7.01 (2H, dd, J =8. 8 Hz) , 7.56 (2H, d, J =8. 8 Hz) , 7. 
6 2 (2H, d, J = 8. 8 Hz) , 8.0 7 (2H, d, J = 8. 8 Hz) . 

[0 0 8 2] 

(D 4- [4- (2-^W5 7i=yU] ^tfi^f^O. 

6 8 g (2. 2 7 mmol) £ y * / -jU-t&ik* ^ (5: 1 (v/v)) 18mlKjg 

M*T??&*PLfcSI, 1N-M3. 4mUJP^T»Lfc 0 WttHfeSrtfSi L. 7K 
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^] SEIKO. 5 4 g (1.8 9mmol) £3B3t6fet&*£ LTffc 0 



1 H-NMR (DMSO-d 6 ) 6 (ppm) : 2.24 (6H, s), 2.6 6 
(2H, t , J = 5. 8 Hz) , 4.11 (2H, t , J =5. 8 Hz) , 7. 0 5 (2 
H, d, J=8.8Hz) , 7.67 (2H, d, J=8.4Hz) , 7.73 (2H, 
d , J = 8 . 4 Hz) , 7.98 ( 2 H, d , J = 8 . 4 Hz) „ 
(«5t0ill3) 

3- (4-^f;U7^/7x=;i/) •fut^ym 

® p-^f/V7^8^K0. 57g (3. Ommol) fcfflJgJHDftfc L"C, 
Mit^iJ 1 OWQilWltico^fetl.fcoT, 3- U-v^fvUT?/^^) y 
ofty^f/l/O. 37g (1. 7 9mmol) Sr*Sfett#t«|f i LT#fc. 

1 H-NMR (CDC 1 3 ) 5 (ppm) : 2.5 8 (2H, t, J = 7 . 8 Hz) , 
2.86 (2H, t, J = 7.8Hz) , 2.91 (6H, s) , 3.67 (3H, 
s) , 6.6 9 (2H, d, J =8. 8Hz) , 7. 0 7 (2H, d, J = 8. 8 Hz) . 

© 3- (4-^f;U7^/7x^) 7"nt 5 ty^f;U0. 3 7g (1. 
7 9mmol) Mit#'l 2 <D®t mffiOjjfc^ X ot, Tt^i"3- (4-v^ 

f/U7$/7x=/U) 7°d e;f>g£0. 13g (0. 6 7 3mraol) ^^-ftfe^fr 




C0,H 
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1 H-NMR (CDC 1 3 ) 5 (ppm) : 2. 6 3 ( 2 H, t , J = 8. 0 Hz) , 
2.87 (2H, t, J = 7. 8 Hz) , 2.91 (6H, s) , 6.70 (2 H, d, 
J = 8. 8 Hz) , 7.09 ( 2 H, d , J = 8 . 8 Hz) . 

mmmi 4) 

O— (2--/ : ^f^7;;xf/l/) s<yj/;um 

Q) -<y^i^f/M. 85g (2 0mmol) ^ffi^l^^i- Lt, Miitf'J 1 W 
© £IrU3I .toT, 0- (2--^W;yxf^) ^^v?/u^^f-^ 

5. 42 g (17. 2 9ramol) &&&M&#\ik1lbR t L"C»fc. d t>C9C0##; 

1 H-NMR (CDC 1 3 ) 5 (ppm) : 2.23 (6H, s) , 2.5 5 (2H, 
t , J = 6. OHz) , 3.36 (2H, t, J = 6. 0 Hz) , 3.7 6 (3 H, s ) , 
7.2 8-7.3 4 (6 H, m) , 7.4 0-7.4 5 (4H, m) . 

® O- (2-^f/l/7$;if/l') 31g (1. Om 

moi) 36>e>, m&m2(D®kmm<D%mz.£vx. -r-*w-o- ^-^w 

^y^^yu) ^Ovvl^O. 24 g (0. 8 0 2mmol) &»jKfeB#£ LTt#7te 
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1 H-NMR (CDC 1 3 ) 6 (ppm) : 2.87 (6H, s), 3.09 (2 H, 

t , J = 4. 8 Hz) , 3.51 (2H, t , J = 4 . 8 Hz) , 7 . 2 1 ~ 7 . 3 0 (6 

H, m) , 7.5 0-7.5 4 (4H, m) . 

mmm 1 5 > 

4- 1 -7x=;i/- l --fr-iv) ggjffig 

9 7g (6. 9 3mmol) £x h 7 fc h'n 7 7 > 2 5ml{C^? U K 7 -f 7 7. — 
T-tr h>^-C^i(lTs n-7'f;^f7^ [1. 6M] 4. 7 7ml (7. 6 3mmo 

1) fciKTU 7k/^T3 o#ffiaM$Lfc„ p-^yyV^l-fi^f/u 

I. 6 7g (6. 9 3mmol) Srf h7t h'o77> 1 5rall:i)!| Lfc»/JPx., 

3 0 aiRifttt Lfcg, mum tr $ h\z. 1 n#ra»# Lfc„ &fcm^ftm**m 

7L, ttefc^^T* 2 III8jttJ U ^£7kT*»L/c&, ft& (Na,SO<) Lfc. » 

^7/_, u = 100: 1-15: 1 (v/v)) T'ffiiLt, 4- (4-y>f^7; 
/-l-?!-^-!-^;!') SSti^f/H, 59g (5. 14mmol) 

1 H-NMR (CDC 1 3 ) 6 (ppm) : 2.18, 2.19 (6 H, s X 2) , 

2.29 (2H, m), 2.39 (2H, m), 3.89, 3.93 (3H, sX 

2) , 6.14, 6.22 ( 1 H, t X 2 , J = 7 . 2 Hz, 7.2 Hz,), 7.14- 
7.41 (7H, m) , 7.91, 8.04 (2H, dX2, J = 8 . 4 Hz, 8.4H 

Z) o 

© 4- (4 - i^^f /i/7 ; y - l-7x=/i/- 1 - 7*r-;w) gcM**?- 
^0. 6 2g (2. Ommol) M&M 1 «t o X, Tf^ 

"t"4 - (4 - fvl/T 5 7 - 1 -7x=;l/- 1 -7r=/^ jcfifSO. 5 9 
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g (2. Ommol) ^f»fe# H B H ftIi LT||fc 0 




C0,H 



1 H-NMR (CDClj) 5 (ppm) : 2.4 0, 2.64 (2H,mX2), 
2.88 (2H, m) , 5.9 0, 6.3 9 ( 1 H, tX2, J = 7 . 4 Hz, 7 . 4 Hz 

), 7.12-7.28 (5H, m), 7.32, 7.39 (2H, tX2, J=7. 
2 Hz, 7. 2 Hz, ) , 7.5 7, 7.9 4 (2 H, d X 2 , J = 8. 6 Hz, 8. 6 Hz 

) . 

mmmi 6) 

4- (4 - fvu?' $ / - 1 -7x-;l/7'f-;l/) ^&g^ 

IM£#iJl 5 ©yj&^i 0X^*1^4- U-v^fvUT? / - 1 
-1-7'f^) $MS?0. 41g (1. 3 9nnnol) £ /• ? / -^-&{fcy ^ 
(5 : 1 (v/v)) 2mH^?L, 1 0%^y7A-i|0. 2 g 

ii^y^f^x-f/K" h !J fa fctKflfc&flRJ&L-C, Tte*1"4- 

U-v^fvUT? J- 1 -7xx/U7W SfcMSfcO. 4 0g (1. 3 4mmo 
1) «r»*Bfet&*i LT#fc. 
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1 H-NMR (CDC 1 3 ) 5 (ppm) : 1.64 (1H, m) , 1 . 7 3 ( 1 H, 
m) , 2.2 7 (1 H, m) , 2.5 8 (6H, s) , 2.8 4 ( 2 H, m) , 3. 
95 (1 H, m), 7.13-7.28 (7H, m) , 7.80 (2H, d , J = 8. 
5 0Hz) o 

mmmi d 

<£ 4- (y^=./UT^/) $1111. 59 g (7. 4 6mraol) fc, 10% 

t/c 0 (M g S0 4 ) @L *tt&BSU »>!)*y;^7i^n-7h^ 
77^- (n— ^f-y : gj?H3i^=5 : 1 (v/v)) t'iULt^ 4- (7x = 
frTx/) 5vH. 66 g (7. 3 0mmol) «3tfeW<t LT#/c. 

15 1 H-NMR (CDC 1 3 ) 5 (ppm) : 3.87 (3H, s) , 6.01 (1H, 
br) , 6.98 (2H, d, J = 9.2Hz), 7.07 (1H, t, J = 7.2H 
z), 7.17 (2H, d, J = 7. 6Hz) , 7. 34(2 H, t, J = 8. 0Hz) , 
7.9 1 (2H, d, J = 8. 8 Hz) . 
© 4- (7x^75 7) Sl.tS^f/l'O. 77g (3. 3 9ramol) 

20 mmmi <D®kmm<D%mz£^T, 4- cn- (2-^^w;;x^) 

7x-;U7^y] ^If^f/l'O. 68g (2. 2 8mraol) Sr»feffl«t«jWi 

1 H-NMR (CDC 1 3 ) 6 (ppm) : 2.27 (6H, s), 2.58 (2 H, 
t, J = 7.8Hz) , 3.85 (3H, s) , 3.86 (2H, t, J = 7.8Hz) , 
25 6.72 (2H, d, J = 9.2Hz), 7.19~7.25 (3H, m), 7.4 0 
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(2 H, t , J = 7. 8 Hz) , 7.8 3 (2 H, d, J = 9. 2 Hz) . 

© 4- [n- (2 - i>t ^jvt $ / i^/u) 

;W0. 6 0g (2. Olmmol) frb, W&W 1 ©®t ^«©^fttC «fc oT, 4- 
[N — 7x^7^7] $,|f!0. 57g (2. 

5 Ommol) &»3t»&|&*£ LTftfc. r. ©'bWW^jt^x-^fiJ^TWil 9 T* 

1 H-NMR (CDC 1 3 ) 5 (ppm) : 2.39 (6H, s), 2.75 (2H, 
t, J =8. 0Hz) , 3.9 8 (2H, t, J = 7. 8 Hz) , 6.8 1 (2H, d, 
J = 8.8Hz), 7. 17-7. 23 (3H, m), 7.39 (2H, t, J = 8. 0 
10 Hz) , 7. 8 9 (2H, d, J = 8. 8Hz) 0 

mmm is) 

® M&Ml 7 0®0^tJ:ot#^f;4- (7x-/i/7?/) 
yfvUO. 84 g (3. 7 Ommol) t 3 - i?/ =f-)VT \ J y"n £Vu t p 7^ K 0 . 
15 6 7 g (5. 5 4mmol) A»P>, $gjfe#J 1 ©©il^i©^t iot, 4- [N- 
(3-^^f^7^yyot» 7i^7W] Sfifi^f^O. 90 g 
(2. 8 8mmol) &»fe«tfeIi:LT#fc 0 ;<OtO©»3feW-^liW 

1 H-NMR (CDC 1 3 ) 8 (ppm) : 1.82 (2H, m) , 2.2 0 (6H, 
20 s) , 2. 3 0 (2H, t, J = 7.0Hz) , 3.7 9 (2H, t, J = 7 . 6 Hz) , 
3.85 ( 3 H, s), 6.73 ( 2 H, d , J = 9 . 2 Hz) , 7.18-7.24 
(3H, m) , 7.3 9 ( 2 H, t, J = 7. 8 Hz) , 7.8 2 (2H, d, J =8. 
8Hz) 0 

(D 4 — [N — (S-^^W^/Dt^) 7x^7?y] £t.#IM 
25 fvUO. 88 g (2. 8 2mmol) SgigtfiJ 1 <D® t l^fllW^&lwJ: ot, T 
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K/jrt4- [N— (3-^^f;U7;y7 , atVu) 7x^7^7] 3c.&#8£0. 
7 8 g (2. 6 lmmol) &i*»fe*&5fc£ LT&fc. 



1 H-NMR (CDC 1 3 ) 5 (ppm) : 2 . 0 9 ( 2 H, m) , 2 . 7 1 (2H, 
t, J =8. 2 Hz) , 3.79 (2H, t, J = 7 . 8 Hz) , 6.81 (2H, d, 
J = 8.8Hz), 7.13-7.19 ( 3 H, m) , 7.36 ( 2 H, t, J=8.0 
Hz) , 7.8 2 (2H, d, J = 9. 2Hz) , 8.5 1 (1H, s) . 

mmm 1 > 

4- [3- {^s-y^js-^r-yti )Vt£=. ;UT $ / ) "/p fcVUT $ / 3 — 2 - ? p p 

-3 -~ hp^-y y v 

2, 4-^nn-3--hn^yy>0.19g (0.76 8mmol) RXIN- 
{s<W)\/jr-* ; y-h)Vifs=.)V) -l, 3 --fxu<*s*?7 % >0. 1 6 g (0.76 
8ramol) £ h y ^^/UT 5 ^ 5 ml ^ % 7 O'CM^ LT 1 W Ltc 0 . b V ^ 

^TS^SrigtJETtee^LfcSL iikyf uy|:i»L, TkSfc, ftjft (MgS 

(n-^*-fr^ : ft»^fvu=2 : 1 (v/v)) "CttKLT, [3- 
(^<>^/U^-^i/*^^=/UT ^ y) yptVuT?/] -2-^Da-3-=h 
P^yy^0.2 7g (0.6 5 lmmol) *M&ffiMt Itifc, 
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0 




1 H-NMR (CDC 1 3 ) 5 (ppm) : 1.79 (2H, m), 3.35 (4 
H, m) , 5.0 2 ( 1 H, b r ) , 5.18 (2H, s ) , 7.15 ( 1 H, b 
r ) , 7.37 (5H, m) , 7.57 (1H, t , J = 8. 0 Hz) , 7.73(1 
H, t , J = 7 . 8 Hz) , 7.9 0 (1H, d , J = 8 . 4 Hz) , 8.21 ( 1 H, 
d , J = 8. 0Hz) o 

(3OS0iJ2) 

3-Tg7-4- [3 - ('<>j?/\s**i/jj/l'#-;UT ^ H 7"vt°;UT % / ] 

4- [3- (^Vvv^^v^UTtfnyU/- ?; /) 7'otVU7^y] -2-^n 

27g (0.6 5 1mmol) % * ? J -)V \ OmllCjgJW 
U ill^lmlS.I>'»0. 2 2 g (0.39 Ommol) ZMJl^UT: 2mfflffiW L 

^7k«^, « (Na 2 SO«) M£^J±T^{g£L7t 0 
^*7A^07 YVyy ^~ pp*^A : ^ $ 7 — yU= 3 0 0:1 (v/v)) X" 
ftllt, TC/Tt3-7;y-4- [3- (^^^/u^-^f i/fi /U7$=.;UT i 
J) y'-a t°;UT $7] - 2- ^DDdryy>0.12g (0.31 2mmol) 

0 
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1 H-NMR (CDC 1 3 ) 5 (ppm) : 1.76 (2H, m) , 3.30(2 
H, m) , 3.42 (2H, q, J = 6 . 3 Hz) , 4.21 (2H, br), 4.4 
4 (1H, br), 4.92 (1H, br), 5.16 (2H, s) , 7.30-7. 
3 9 (5H, m) , 7.4 6 ( 2 H, m) , 7.8 9 (2H, m) . 

mmm 3 ) 

1— [3- {^>'J/\sjr$ri/-t!;l>jS=- /UT $ / ) 7'ab>] — 4— ? p p - 1 /-/ 

-4 [4, 5- c] ^-y y > 

3— T57-4 - [3- H>'v ! ;l/t^y*/^-;i'7;/) 7'd t>7 ; 
y] -2-^PP^/!)^0.12g (0.31 2mmol) h V jc^vU;^ h tJx/U 
y-hO. 5 2ml (3. 1 2mrnol) Srflq*., 1 0 OVlZfim LT 3 . 5fllWlf: 0 

SJt&fSS:SffiTt-aHiLT, l- [3- (^y^dfy^^/i/T?;) y 

p tVu] [4, 5-c] */!Jy0.12g (0. 

3 0 4mmol) SrjRftfeHfri LTftfc. 



0 




1 H-NMR (CDC 1 3 ) 5 (ppm) : 2. 24 (2H, m), 3.36 (2 
H, q, J = 6. 4 Hz) , 4.6 7 (2H, t , J = 7. 0 Hz) , 4.9 5 ( 1 H, 
br), 5.14 (2H, s), 7.31-7.39 (5H, m), 7.62 (1H, 
t, J = 7. 8 Hz) , 7.7 1 (1H, t, J = 7.8Hz) , 8.0 9 ( 1 H, s) , 
8.13 ( 1 H, d , J = 8 . 4 Hz) , 8.21 ( 1 H, d , J = 8 . 4 Hz) „ 
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1- (3-T ^ /y'ot'/U) -4-? an- i ff-sf syy [ 4> 5- c ] j 

y > • mum 

1- [3- Hyy/^^^-yl/T;;) 7'd tVU] -4-^pd-i 
N—^f 5 *V [4, 5-c] ^r/y >0. 1 2 g (0.3 0 4mmol) i^fcTkS??- 
W [3 3%] 3ml£/JPx.. liSTl. 5n#P^jf#L/c„ 5£^ffiTiSU 

lilLTCo MJI£i» (Na 2 SOj & % M£$J±TiC§/£U M£'>!J# 
7i^n7h^77>f- (^oa TiwU A : ^ ? J —jv : 3 2 %gfcfi£ = 1 
2:6: 1 (v/v)) -CftMLT, Tl-^-f 1 - (3-7;77'n L'VU) -4-? D 
□ - 1 //-^ 5 ?V [ 4 , 5 - c ] ^ y y > • §£I&i£ 6 0 rag ( 0 . 1 8 7 mmol) £ 




* H — NMR (CD 3 OD) 6 (ppm) : 1.94 (3H, s), 2.39 (2 
H,m), 3.12 (2H, t, J = 7. 8Hz) , 4.82 (2H, t, J = 7.2H 
z) , 7.70 (2H, m) , 7.97 ( 1 H, d , J = 8 . 0Hz) , 8.27 ( 1 H, 
d, J = 8. 0Hz) , 8.4 1 ( 1 H, s ) „ 

mmm 5 ) 

1 - (3 -T § J 7°p tf/U) - 1 H-4 $ ¥V [4, 5 — c] ^7 !i y-4-7 
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ir- h? U-7'<P, 1- (3-7^ /7 nt» - 4 - 2 u p - 1 H-4 % ¥ 
/ [4, 5-c] ^7!)> • 6 Omg (0. 1 8 7mmol) , / ? J \ 0ml 

RXfm{^Ty^~T 5ml 1 life 1 5 OtCtWRt JxJ«£$J±T!- 

ifliU M&'>I:c9*f^?U i N-7K^k^- 1- 3 VJ+Tkffimo. 5mi&toi 

;tfc 0 ?Ii^Lfc#Tt±}ti^^^/-^^^Sfe" B B a UT, Tt^^-Tl- (3-75/ 
7'nk» -1//-^***/ [4, 5-c] *J y>-4-T5>l 1 mg (0. 0 
4 5 5mmol) £&3Sfe|fc:|fc|§& (mp : 243^245 °C ) Htjlt. 




IR (KBr) cm - 1 : 3 3 2 0, 3170, 1650. 

1 H-NMR (DM S O — d c ) 6 (ppm) : 1 . 9 3 (2 H, m) , 2.57 
(2H, t, J = 6.6Hz) , 4.64 (2H, t, J = 7.0Hz) , 6.55 (2 
H, s), 7.26 (1H, t, J = 7 . 2 Hz) , 7.44 (1H, t, J = 7.4H 
z) , 7.62 ( 1 H, d , J = 8 . 0 Hz) , 8.12 (1H, d , J = 8 . 0 Hz) , 
8.19 (1 H. s) o 

mmm e ) 

4- [3- (tert-y Y*yh )Vfc-iVT § /) ^p^7$;] - 2-^pp 
-3-= hP^ry V *s 

2, 4-^UD-3-=bP*/!i>0.59g (2.4 lmmol) RW- (t 
ert-y h^v^/M^/U) -1, 3-7*0^7^0. 4 2 g ( 2 . 4 1 mmo 
1) £ K V *?-*T%>\ 0ml<*>, 7 OtKMLT 1. 5 BSMWatttLfc. fcftjET 
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layxf/uj^^L, M»^u>i:g|U *8fc. g£& (N a 2 
SO,) iliTCil^iLfc, «jtS:^^/-yUT- hyfaU- h LXM 
®U TK^iM- [3- (tert-7* /l-Tii-sl'T ^ / ) y'at'/UTi. 

/] - 2-^Q-3--FD^r/!)y0.61g (1.6 Ommol) fcHfi^ai 
(m p : 1 5 9 ~ 1 6 1 °C) t LT#fc 0 



I R (KB r ) cm" 1 : 3 3 1 0, 1 6 8 0, 1 5 8 0. 

* H-NMR (CDC 1 8 ) 5 (ppm) : 1 . 5 0 ( 9 H, s) , 1.77(2 
H, m) , 3. 2 7 (2H, q, J =6. 1 Hz) , 3.36 (2H, q, J = 6.0H 
z) , 4.82 (1H, b r ) , 7.37 (1H, br), 7.55 (1H, t , J 
= 7. 8 Hz) , 7.7 2 (1H, t, J = 7. 7 Hz) , 7.89 (1H, d, J = 8. 
2 Hz) , 8.2 7 (1H, d, J = 8 . 4 Hz) „ 

mm 7 ) 

3-7^7-4 - [3- (tert-7 ' h^y^/U^-yU7 $ 7 ) T'p fc'/UT 5 ,/ ] 
- 2 p P^f-7 !) ^ 

4- [3- (tert-y Y*i/t) friS-frT 5 /) 7'atVi/7?y] -2-^n 
n- 3 -= h D^T-y y ^0. 2 7 g (0.7 Ommol) £ at ^ y — jU 7 mlKigtt? U 
^k-r-f [II] • 2 TkfP^O. 5 5 g (2.4 5mmol) bUz. 1 MMitsfi Lfc. 

2N-T^^-77k^^a#\ * p p *;UAf 2 EttUl U ft 
(«tK) , ttft (Na.SOj teTfc«ME*S*Lfc. »«ESr->y* 
y/^7A^-7^77-f- (n-^*1f-> : ftggji^yU= 1 : l(v/v)) "CM 




N 



CI 
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»!L"C, Tfc*H"3 -75 7-4 - [3- (tert-y h **>;&/utff=/UT 5 /) 
7'Dt>7^y] -2-^DP+/!)>0.15g (0.42 8mmol) 

SB C 




1 H-NMR (CDC1 3 ) 5 (ppm) : 1.49 (9H, s), 1.73 (2 
H, m) , 3.2 9 (2H, t , J =6. 2 Hz) , 3.3 5 (2H, q, J =6. OH 
z), 4.28 (2H, br), 4.60 (1H, br), 4.75 (1H, br), 
7.4 4 (2H, m) , 7.8 7 ( 1 H, d, J = 7.6Hz) , 7.9 4 (1H, d, 
J = 7. 6 Hz) „ 

(mmm 8 ) 

1- [3- (tert-^ Y*i/% ^—/isT $ J ) evu] - 4 - # a a - 1 H 

[4, 5-c] ^yyy 

3 -75/ -4- [3- (tert-y b * t\si£-)\sT 5 / ) /nh>7; 
/] - 15g (0.42 8mmol) \Z h ]) if/l/t/l' 

/-—h 0.3 6ml (2.14mmmol) tt^T, 1 0 OTCT* 2 B$|1Q3 P>(- 8 Otf 1 

77^- (7 d n jjvui* : 7 ^ / — yU= 150:1^100:1 (v/v)) "CftM L 
T, T^1"l- [3- (tert-y h^rv^/U^^^T 5 / ) 7'n k>] -4- 

p - 1 // T [4, 5-c] ^r7!JyO. 14g (0.3 8 8mmol) & 

(mp : 1 5 5-1 5 6*0 t LT&fc. 
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IR (KBr) cm" 1 : 3 3 8 0, 1680, 1520. 

1 H-NMR (CDClj) 5 (ppra) : 1.47 ( 9 H, s) , 2.22 (2 
H, m) , 3.3 0 (2H, q, J =6. 4 Hz) , 4.6 8 (2H, t, J = 7. 211 
10 z) , 4.7 (1H, br) , 7.66 (1H, t, J = 7.6Hz) , 7.72 ( 1 H, 
t, J = 7. 6Hz) , 8.09 (1H, s), 8.16 (1H, d, J=8.4Hz), 
8.2 1 ( 1 H, d, J = 8. 4 Hz) „ 

mmm 9 ) 

1- (3-T$ y^P.b'/U) -4-^op-1H-^^7 [4, 5-c] fry 
15 1> 

1- [3- (tert-y Y**/1lAs-#=-A'T 5 y ) 7°p fcVu] -4-^od-1 
H — f [4, 5 - c] fry y y5 Omg (0. 1 3 9mmol) ^mt/^^>3 

mll:||U h !J 1 lml (1.3 9mmol) SrflPfcMT?! S$9$ t 

fc. £j£«i$l±T«*iU ft&K: 1 N-*iMk^ h U -7 ArtflMfc 1 
20 I^tK^^Px. * Dn^/UAT"5HittttJL, ftfll (Na 2 S0 4 ) & s &£JEETK»a§ 

TWffi<Kj&iig»u Tl:*ti- (3-T$y^ntvu) -4-*dd-i//- 

^ ^'V' [4, 5- c] fry V y\ 4mg (0. 0 5 3 6mmol) *&&BMt LX'ft 
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I R (KB r ) cm - 1 : 3 4 0 0, 1 5 9 0, 1 5 1 0. 

1 H-NMR (CDCl 3 + CD 3 OD) 5 (ppm) : 2. 0 6 (2 H, m) , 
2.72 (2H, t, J=6.8Hz) , 2.98 (2H, br) , 4.64 ( 2 H, 
t , J = 7. OHz) , 7.5 7 (1H, t , J = 7. 6 Hz) , 7.6 1 ( 1 H, t, 
J = 7.6Hz) , 8.03 (1H, s) , 8.05 (1H, d, J=8.0Hz) , 8. 
11 (1 H, d, J = 8. OHz) . 

mmm 1 o ) 

1- (3-T^77°pW [4, 5-c] 4 -T 

^— 7*<P, 1- (3-7$/7"b^) -4-^nn-l//-/f ;^ 
y° [4, 5-c] 3r / !J > 1 4 mg (0.0536 mmol) , * $ J —JU 5 m\J&.tfWW- 
T^*=-T 3 ml*, lBfel 5 0°CHT^M^Lfc o EJ&ifc&«j3ET»ffi U « 

- (3 -T $ J 7a t'jl,) -IH-^xW [4, 5-c] ^;!Jy-4-7; 
>8mg (0. 0 3 3 lmmol) %%tz 0 
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4 9 

mmm id 

4 -^y^/U7 $ y - 1 - [3- (tert-^' h^r'>^7/U^'-/l/T $ /) ]/g fc» 
;u] [4, 5-cl*;\)> 

1- [3- (tert-y h 5ri/l) lVi&=^iVT ^ J ) -4-^dd-i 
[4, 5-c] ^/ y>30mg (0.083 1 mmol) I^^^^UT 5; 
^lml^Px., 1 5 0°C(IT3 W}tffU/Co i^IETlCigjlliJW-O^UT^ 

L/c 0 &f£%is V D >f>\st) 7A^D?h^77-f- (^dd : y ? / 

-^=150: l(v/v)) T'lfM L"C, T^^i"4 ^^7;y-l- [3- 

(tert-y h^y*;u*'-^7^y) -/ot>] [4, 5- 

c] ^r/!)y35mg (0.08 1 1 mmol) Srfife^* (m p : 17 1 — 17 2. 
5°C) t LXfflt. 




I R (KB r ) cm - 1 : 3 3 3 0, 1700, 1590, 1540. 
1 H-NMR (CDC 1 3 ) 5 (ppm) : 1.46 (9H, s), 2.18 (2 
H, m) , 3.25 (2H, m) , 4.57 (2H, t, J = 7.0Hz) , 4.64 
(1H, br) , 4.95 (2H, d, J = 5.2Hz) , 6.05 ( 1 H, br) , 
7. 2 6~7. 3 6 (4 H, m) , 7.47 (2H, d, J = 7.6Hz), 7.51 
(1H, t, J = 7.6Hz) , 7.82 ( 1 H, s) , 7.92 (2H, t, J=8. 
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5 0 

0 Hz) . 

mmmi 2) 

1 - bVu) - 1 //-^ ; gV [4, 5-c] ^;il>-4-7 

4-^v>;U7^/-l- [3- (tert-y hdp->*/l//Jf=./UT $ / ) 7'of 
/U] - 1 //--T 5 ?V [4, 5 - c] *J y >Z Omg (0. 0 6 9 5mmol) 

3 ml I '^?L, frmt'ty <s*?^-m.n C2 0%] o. i g£?jn;ii gJiliSL 

h^77^- (y Q □ /JvPA : y ^ y -/U : 3 2 %ft»= 6:3:1 (v/v)) T**t 

- (3-7?//n kVu) - 1 H-4 [4, 5-c] 

>7mg (0. 0 2 9 Ommol) SrtKA&td^j: LX#fc 0 




mmm 1 3 ) 

4- [4- (tert-:/ h=3r'>-^7/^^'— ;U7 ^ y ) ^f-^7^;] - 2 - ? a a - 

3 h p^y y > 

2, 4-^an-3--hDJr/!jy0.72g (2.9 7mmol) (t 
ert-y b^^X/lsTS-/^) -1, 4-i>7^/^y0.56g (2.97mmol) 
£ hy^fvUT^l 2ml ^ 7 OlCfcfllJRLTl. 5«FMSH*Lfc. j$I±T« 

«u mmzmt/j-isyimML, im (M g soj $j±tk« 

£g£Lfc„ aM£n-^*-tf->-v^^vl^-7vu (i : 1 ( v /v)) f HJ f i 
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U— h LXMML, Tt-^t"4 - [4- (tert-y h *c is % fr? x J ) ~7 

-2-^oq-3-= hodr/ y >0. 9 7 g (2.46mmol) £f| 
(mp : 1 2 5-1 2 6. 5t) t LXfflt. 



10 ]R (KBr) cm" 1 : 3 3 4 0, 3280, 1680, 1540, 1 5 2 0. 
: H-NMR (CDC1 3 ) 6 (ppm) : 1.4 6 ( 9 H, s) , 1.6 3 (2 
H, m) , 1.7 8 (2H, m) , 3.19 (2H, q, J = 6 . 4 Hz) , 3 . 4 7 
(2H, q, J =6.1 Hz) , 4.6 8 ( 1 H, br) , 6.4 1 ( 1 H, br) , 
7.52 (1H, t, J = 7.7Hz) , 7.74 ( 1 H, t, J = 7 . 8 Hz) , 7.9 
15 1 (1 H, d, J =8. 4 Hz) , 8.11 (1 H, d, J = 8. 4 Hz) „ 
(MMm 1 4 ) 

3 ~T $ / - 4 - [4- (tert-y h±i^n^=^TJ. 7) 7 '±jVJ_ \ J ] - 

4- [4- (tert-y h 3r v^/U/K^/bT J) 7~?-/UT^;] - 2 - ■? a a 
20 -3--hn^y y >o. 5 g (1.2 7mmol) / -,n 3 mlKJgfl? U i& 

[II] • 2*fi«J1.0g (4.4 3mmol) SrJPx. 1 ffiMilsft L/c,, R 
J«£ 2 N - T V ■=£■ = 7 ^Pn*;i/AT'2@tt{tiL, Sfcft- (:£$£ 

tK) , (n a 2 so j mmTicm&zgzLtc, ant**!)*?**? 

ktwYffy? 4— (n-^-^y :mm^f-^=2 : 1 (v/v)) "Cftit LTl 



0 
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5 2 

7^/-4- [4- (tert-y h*«>#/M?:=^U7 5 /) ^7;/] -2- 
^ DPdf-y y>0. 1 2 g (0.3 2 9mmol) ^fi^dl t LtHfc, 

H 




I R (KB r) cm~ 1 : 3 2 7 0, 1680, 1 5 40, 7 6 0 „ 
1 H-NMR (CDC 1 3 ) 6 (ppm) : 1.44 (9H, s), 1.64 (4 
H, m), 3.17 (2H, q , J=6.0Hz), 3.27 (2H, t, J = 6 . 6 H 
z) , 3.8 9 (1 H, b r) , 4.15 (2H, br) , 4.5 9 (1H, b r) , 
7.47 (2H, m) , 7.77 ( 1 H, d, J = 7 . 6 Hz) , 7.89 ( 1 H, d , 
J = 7. 2 Hz) , 

mmmi 5) 

1- [4- (tert-7* K^y^'-;U7 $ J ) ~Z3j^\ - 4 - ^ p p - 1 H- 

5-c] »;yy 

3-757-4- [4- (tert-7 Y**yh iVif.-^T 5 J ) 
-2-^PP=^.yy^0.14g (0.384 mmol) \Z b V ^^iV-frfr b tsfr* — 
h0.32ml (1.92mmol) *Mz.. 1 0 0 o CI^Jn$\ LTlUfcjlM 5 L/c c SfS£l£ 

A : 7^7-;U = 1 5 0:1 -1 0 0:1 (v/v)) fiiLT, Tl^l" 1 - [4 
- (tert-7' F^->*/u*=/U7 5 /) 7^/17) - 4 p p - 1 H-4 % *V 
[4, 5-c] ^7 !) >0. 1 2 g (0.32 lmmol) (m p : 1 4 

8-15 OtJ) <t LT^fc 0 
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I R (KB r ) cm-1 : 1 6 9 5, 1 5 1 0. 

1 H-NMR (CDC 1 3 ) 5 (ppm) : 1.42 (9H, s), 1.62 (2 
H, m) , 2.06 (2H, m) , 3.21 ( 2 H, q , J = 6 . 4 Hz) , 4.58 

(1H, br) , 4.6 5 (2H, t, J = 7. 4 Hz) , 7.6 6 ( 1 H, I, J = 
7. 2 Hz) , 7.7 2 (1 H, t, J = 7 . 6 Hz) , 8.0 2 ( 1 H, s) , 8.13 

(1H, d, J = 8.4Hz), 8.2 1 ( 1 H, d, J=8.2Hz) c 

mmm 1 6 ) 

l- (4-7;;^) -4-^Pa-i//-^;yy [4, 5-c] 

1- [4- (tert-7" hdrv^;u*'-/UT 5 J ) T^vkl -4-*nn-l// 
->f 5 *V [4, 5-c] yO. 1 0 g (0.2 6 7mmol) ? 

6mHCgf<HL, h V 7^*vffimO. 2 1 ml (2.67mmol) SrJDnx.M"C 1 HfeJJK 
#L/c 0 lxJ£ffc«:«JETfc:*l8U ^11: 1 N-7K^k^ h !) * A**jK2ml& 
0*^7K^Px.T^ p P*^A-e5luaaSL, ^ (Na 2 SOj \k. ®EETK 

h LTtfrtHI&l&aS&U 1- (4-7^/^) -4-^no- l //-^ ^' 
/ [4, 5-c] ^yy>4 5mg (0.16 4mmol) «:a&ttfe©*£ LT#fc„ 
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I R (KB r ) cm~ 1 : 3 4 0 0, 2950, 1670, 1520, 1 3 60. 
1 H-NMR (CDC 1 j ) 6 (ppm) : 1 . 5 1 (2 H, m) , 1.96(2 
H, m) , 2 . 6 6 . ( 2 H, t , J = 7 . 2 Hz) , 3.03 ( 2 H, b r ) , 4.5 

3 ( 2 H, t , J = 7 . 4 Hz) , 7.56 ( 1 H, t , J = 7 . 4 Hz) , 7.60 
(1 H, t , J = 7. 5 Hz) , 7.9 7 (1 H, s ) , 8.0 2 ( 1 H, d, J = 6. 

4 Hz) , 8.0 4 (1 H, d, J = 6 . 4 Hz) . 

1 - ( 4 — T $ J-f^-iV) - 1 H-4 g_gV_[4_! 5 - c 3 =fr/ V 4 -7 § 

st—b?l — 1- -4-^n-l//-^f/ 
[4, 5-c]^ryy>40mg(0.14 6mmol) , p« ^ / — 8 mlXtflKftT > 
^ = 74ml&, i«fel 5 O'C^rapJRflt^Lfc. &J£$£$/±TiIISU M£ 

liLi^y-^^S^LT, 1- (4-7^7^) - 1 H-4 xVV 
[4, 5-c] y ^-4-7$>l 4mg (0. 0 5 4 8mmol) £j5fc3t&fe&& 
(mp : 2 2 7-2 3 0. 5°C (#«?) ) t LTifc. 
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I R (KB r ) cm - 1 : 3 3 4 0, 3180, 1650, 1530, 1400 o 
1 H-NMR (DMSO-d 6 ) 5 (ppm) : 1.30 (2H, b r ) , 1.3 
9 (2H, m) , 1.8 9 (2H, m) , 2.5 5 (2H, t, J = 6 . 8 Hz) , 4. 
5 9 (2H, t, J = 7. 0 Hz) , 6.5 6 ( 2 H, b r) , 7.2 6 ( 1 H, t , 
J = 7. 4 Hz) , 7.4 4 (1 H, t , J = 7. 7 Hz) , 7.6 2 ( 1 H, d, J = 
8. 0Hz) , 8.0 5 (1 H, d, J =8. 0Hz) , 8.19 ( 1 H, s) 0 

mm 1 8) 

4 -^<>yyl/7 $ I - 1 - [4- (tert-y h =fr /U/ft'-yUT" g / ) gjfvUj 

- i $ gv [ 4 , 5 - c ] i v y 

1- [4- (tert-y Y^r-yft frifr-tSsT % J ) 
5 c?V [4, 5 - c] *7 y ^7 Omg (0. 1 8 7mmol) d-OvvUT 5 > 2 
mlSrAp^., 1 5 0 0 CH^P^LT3B#P^jf#L/i o iETl:!^^^^ 

tSfP^^7K*-t h y U ftjft (N a 2 SOj «BETlc*«E 

£@£L/c„ aitSri/y -ftV^lty n-r |>^77-f- (^nn^A : ^ ? 
7-^=150: 1 (v/v)) TftMLT, 71:^4-^^7^-1- [4 

- (tert-y h ^r->^/Ujjf-^T 5 /) T/fvU] -1 H-4 K?*/ [4, 5- 
c]dryy^79 rag (0.17 7mraol) SrSfet&* (m p : 15 1-15 3. 
5°C) £ LT&fc. 
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I R (KB r ) cm - 1 : 3 3 8 0, 3310, 2930, 1680, 1595, 
1540, 1 2 45, 116 0 o 

1 H — NMR (CDC 1 3 ) 5 (ppm) : 1.4 2 ( 9 H, s) , 1.5 8 (2 
5 H, m) , 2.02 ( 2 H, m) , 3.18 ( 2 H, m) , 4.55 ( 2 H, t , J 
= 7. 4Hz) , 4.5 5 (1 H, b r) , 4.9 5 (2H, d , J = 5 . 6 Hz) , 6. 
03 (1H, t, J = 5.6Hz) , 7.2 3-7.3 6 (4H, m) , 7.47 (2 
H, d, J = 7. 6 Hz) , 7. 5 1 ( 1 H, t, J = 7 . 8 Hz) , 7. 7 5 ( 1 H, 
s ) , 7. 9 0 (2 H, d, J = 8 . 0 Hz) 0 

io mmmis) 

1- (4-T^/-7"^^) - 1 H-4 $ gV [4, 5-c] !) 4-T x 



4-^y^7;/-l- [4- (tert-y h 5: J ) 

;U] - 1 H — f [4, 5 - c] 3V y >6 7mg (0. 1 5 Ommol) Sr^Sfc5 

15 mlfcJ&Af U TkBtfl^?^-**-^ [2 0%] 0. 1 5 g&mx.2 BMAlg&tBfc 

dvF^77^- (^po*^A : : 3 2%ftfift=6 : 3 : 1 (v/v) ) 

(4-T^/y^/U) - 1 H-j ? *V [4, 5-c] *yyy-4-7^1 
20 4mg (0.0 5 4 8mmol) Sr»»fet&*i LT#fc 0 
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mmm 2 0 ) 

1 - (5 -T $ y^£>jvU) - 1 /jW $ gV [4, 5 - c] ^r/ U >- 4 -T 

Ail 

2, 4-^^DD-3-=^nJf/yy^N- (tert-7" h ^>#^7ft^u) 
-1, 5-i>7 5 y^>^>-^mil^^ffl^-C, »Jl 3~1 7 tm<D%& 

tmmizLx, Tt-^-ri- (5-7;y^f;n -1// — r^yy* [4, 5 

-c] !) >-4-T5 >£<&/&L/c 0 




IR (KBr) cm" 1 : 3 3 2 0, 3150, 2950, 1650, 1580, 
1 5 20, 1480, 1420, 1400, 1250, 7 6 0, 

X H-NMR (DMSO-d 6 ) 6 (ppm) : 1.3 6 (4H, m) , 1.8 6 
(2H, m) , 2.5 0 ( 2 H, m) , 4.5 8 (2 H, t , J = 7. 2 Hz) , 6. 
55 (2H, s) , 7.26 ( 1 H, t, J = 7.6Hz) , 7.44 (1H, t, J 
= 7 . z) , 7.62 ( 1 H, d , J = 8 . 4 Hz) , 8.02 ( 1 H, d , J = 8 . 0 H 
z) , 8.19 ( 1 H, s ) . 

mmm 2 1 ) 

1 - (6 -7 $ 7^5-vvU) - 1 H-4 \ gV [4, 5-c] jr/!Jy-4-7 
g >- 

2, 4 - i/V p d - 3 h d U N- (tert-y h ^ ->#/U/tf^/U) 

-1, 6 -^7 ^ ^^£ai^ji!if;H;:ffl^T. 1 3~ 1 imm.<Dum 
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5 8 

fcP«l:Lt; Tt^tl- (6-7;y^i//l/) -1//->5*V [4, 5 

-c] *y y >-4-7;yMLfc, 




I R (K B r ) cm~ 1 : 3 3 3 0, 3 1 4 0, 2 9 4 0, 1 6 5 0, 1 5 8 0, 
15 3 0, 1480, 1395, 1250, 7 5 0 o 

1 H-NMR (DMS O - d 6 ) 5 (ppm) : 1.31 (6 H, m) , 1.86 
(2H, m) , 2.5 0 (2H, m) , 4.5 8 (2H, t , J = 7. 2Hz) , 6. 
54 (2H, s) , 7.26 ( 1 H, t, J = 7.6Hz), 7.44 ( 1 H, t, J 
= 7. 4 Hz), 7.62 (1H, d, J = 8 . 4 Hz) , 8.03 (1H, d, J =8. 
0Hz) , 8. 1 8 (1 H, s) . 

mmm 2 2 ) 

3-7;/~4- [4- (tert-y h=frv'*/M?-/U7 $ J ) 7 AST % j J * 
I V > 

4- [4- (tert-y A'tf—Jl'T 5 J ) 7' 5^7 5 7 ] -2-^pp 

-3-- hadf-y y >3 8. 6 9 g (9 7. 9 8mmol) £y * / 9 0 0 ml II 

AD*., *nn*,UA-C2(H|fl&fc£}Lfc. WMJf fc^&TkTiftfr U fttl (N a 2 S O 
4 ) t£> Lfc. aiSr^^^TA^uvh^^-f- (^pn* 

/UA : >*y-/U=5 0 : 1-1 0 : 1 (v/v)) T'ttSf L T\ ^71:^3-7 5 
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y _ 4 _ [4- (tert-y /) ~f^)^T ^ / ] =^7^2 

1 . 3 7 g (6 4. 6 7mmol) &l$*Bfe#£4&«£ LT*#fc 0 



H 




1 H-NMR (CDC 1 3 ) 5 (ppm) : 1.44 (9 H, s ) , 1.64 (4 
10 H, m) , 3.16 (2 H, m) , 3.2 6 (2 H, t , J = 6 . 8 Hz) , 3.8 
(2H, b r) , 4.6 (1H, b r) , 7. 4 5 (2H, m) , 7. 8 2 (1H, 
m) , 7.97 ( 1 H, m) , 8.47 ( 1 H, s ) „ 

mmm 2 3 ) 

4 _ [ 4 _ (tert-y HK£#/Mf~^/7 $ /) ^fvjjZ-LZJ -3 --ho* 

15 / 

N- (tert-y F^-y*/^^^) - 1 , 4-^7?y^>3. 59 g (1 
9. 0 8mmol) ^ h!) ^ 7 Oralis? L, 4-^o-3-=^^f 

/U>3. 79g (18. 1 7mmol) £AP*. % 7 0°C{C» UT 4 « « Lfc. 
K£iB&fc&i*I£Tfc:WI8U p o#/i'-Mwi£A?U «- (Mg 

LTif&U Tt-^1-4- [4- (tert-yh^^*/^=^T$y) 
5y]-3-=:hpdry!J^5. 77g (16. 0 1 mmol) ^HfeSffi Lt# 
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IR (KBr) cm - 1 : 3 3 3 0, 2980, 1710, 1600, 1510, 
1 2 6 0, 1 1 8 0, 1 1 3 0, 7 6 0, 7 0 0. 

1 H-NMR (CDC 1 3 ) 6 (ppm) : 1. 4 4 (9H, s) , 1. 6 8 (2H, 
m) , 1.8 8 (2H, m) , 3.2 1 (2H, q, J =6. 5 Hz) , 3.9 9 (2 
H, q, J =6. 3 Hz) , 4.6 0 ( 1 H, br) , 7.4 9 ( 1 H, t, J =7. 
6Hz) , 7.77 (1H, t, J = 7.6Hz) , 8.00 ( 1 H, d, J=8.4H 
z) , 8.30 (1H, d, J = 8.8Hz) , 9.37 ( 1 H, s) , 9.69 ( 1 H, 
b r ) c 

mmm 2 a ) 

3 _ T ^y-4 - [4- (tert-y H ^"ytl)^=.,VT ^ 7 ) 7*^7 * 

4- [4- (tert-^ h*i/$/^~^7 5 J ) -3 --ho 

80g (5. Ommol) £ / ? J —fr 3 0 ml t ftft^fvH 0 ml (Dfa 

n-v h^77-f- P n/ftA-A : / $> / — yU= 5 0 : 1 ~ 1 0 : 1 (v/v)) 
TrffMLT, TOt3-7^;-4- [4- (tert-y Y * frOR- frT 5 
/) 7*f^7^/] ^7 !JV1. I5g (3. 4 8mmol) ^Hfe^aetlKi: L-T 
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d <d feooftttttttltffiftl 2 2 <nft&m t -St L/c 0 

(Hifi#iJ2 5) 

1- [4- (tert-y h»^/U^=yU7 § / ) zlLMh±1£}L E 4 > 

5 - c] ^r7!)y 

3 -75/ -4- [4- (tert-7"' h^i/^/U-^'-yUT 5 7 ) ^;l/7^] 
*y!)>2l. 37g (64. 6 7mmol) H)xfyU4 3. 0ml 

(2 5 8. 7mmol) 1 0 CCt^LT 5 Lfc. RjSaESrMtt 

HU i^xf /l/x-f ;K' h !l f a 1^ LTI8I& L« T^-fl- [4- (ter 
t-7'h^r^^7^) -lH-^f^V [4, 5-c] JJ 

>19. 4 9g (5 7. 2 5mmol) Sr«Jt6fe»*i: LTfcfc. 




I R (KB r)'cm~ 1 : 3 2 3 0, 3040, 2940, 1690, 1 560, 

1 3 6 5, 1 2 8 0, 1 1 7 0, 8 8 0, 7 6 0„ 

1 H-NMR (CDC 1 ,) 5 (ppm) : 1.42 (9H, s ) , 1.62(4 
H, m) , 2. 0 7 (2H, m) , 3.2 1 (2H, m) , 4.. 5 7 ( 1 H, b r ) , 
4.65 (2H, t, J = 7.2Hz), 7.66 (1H, t, J = 7 . 5 Hz) , 7.7 

2 ( 1 H, t , J = 7. 6 Hz) , 7.9 9 ( 1 H, s) , 8.17 ( 1 H, d, J = 
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8. 2 Hz) , 8.3 0 (1 H, d , J =8. 4Hz) , 9.3 5 ( 1 H, s) „ 

mmm 2 6 ) 

1 - [4 - (tert-y y*i/1i!Vlfs=.)V7 x /) 7±M ~ 1 ttld § ^Z. t 4 > 

5-c] ±2 V ^~ 5 ^ 

1- [4- (tert-y h^S/*/WaK = ^T 5 / ) ^fvl-] - lH-'f^/ 
[4, 5-c] Jf-/!Jyi9. 47g (57. 1 9mmol) &iftfc^l/>5 0 0m 
IKigfKU m-^noii^S#Sg [7 0%] 15. 51 g (6 2. 9 1mmol) £ 

an*., ^tar* i iWLto s«»tt^***^ h y *A*»fc*an*» ^ ° p 

tf/UA^MfflLfc. ^ (Na 2 S0 4 ) Lfc. M 

yi/A : 5 0 : 1~1 0 : 1 (v/v)) «Lf:, ft&Ui^fvi'^- 

f/K'MJfi^-M^tttU T(-*-fl- [4- (tert-:/ b^v"*^** 
=/l/T5/) 7"^] - 1 //--f [4, 5-c] */V>-5-**i/\t 

15. 88 g (4 4. 5 5mmol) LT&fc. 



H 




0 

I R (KB r ) cm" 1 : 3 2 8 0, 2970, 1710, 1540, 1365, 
1 2 5 0, 1 1 7 0, 1 1 4 0, 8 5 0, 7 6 0, 6 3 0. 

1 H-NMR (CDClj) 6 (ppra) : 1.42 (9H, s) , 1.63 (2 
H, m) , 2.06 (2H, m) , 3.22 (2H, m) , 4.63 (2H, t, J 
= 7. 2 Hz) , 7.7 9 (2H, m) , 8.0 0 ( 1 H, s) , 8.15 ( 1 H, 
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m) , 9. 0 6 (1 H, m) , 9. 0 8 (1 H, s) . 

mum 2 7 ) 

X - [4 - (tert-y h=Sr->#^#-^7 g / ) ~f±J^\ - 1 H-4 $ gV [4. 
5-cl ±ZJj ^~4-T$> 

1_ [4- (tert-y h*S/*^=/l/T 5 /) 7fvU] -lH-^f^/ 
(■ 4j 5-c] * J \) y-5-t*i/Kl 5. 87g(4 4. 5 2mmol) £J&{t 
^l/y4 0 0mll«U 7K/^T, ^7:^-7* [2 9%] 2 0 OmlfcflPX.. 
$ 1o\Zp- Yfrx.VKlVib—fl' V K9. 34 g (4 8. 9 8mmol) %W?C 

2^IH«#Lfc. Kl£iKfc#«U *rM«r£E*-eifci£tS. fc* (Na 2 SO 

^■f 1 - [4 - (tert-y h ^i/*yu^=^T ^ 7 ) 7*vu] - 1 H--f S a^/ 
[4, 5-c] ^/y>-4-T$V7. lOg (19. 9 7ramol) £&3t&fe 



15 




I R (KB r ) cm" 1 : 3 4 4 0, 3380, 3110, 2 980, 1710, 
1 6 5 0, 1 5 3 0, 1 2 6 0, 1 1 6 0, 7 6 0. 

1 H-NMR (CDC 1 3 ) 5 (ppm) : 1.43 (9H, s) , 1.60 (2 
H, m) , 2.0 3 (2H, m) , 3.19 ( 2 H, m) , 4.5 7 (2H, t, J 
= 7 . 2Hz) , 4.58 ( 1 H, b r ) , 5.46 (2 H, br), 7.34 ( 1 H, 
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t, J = 7.6Hz) , 7.53 (1H, t, J = 7.7Hz) , 7.8 2 ( 1 H, s) , 
7.83 (1H, d, J = 8.4Hz), 7.93 ( 1 H, d, J = 8.2Hz) 0 
mmM2 8) 

1- (4-7;/^) -1H-J*yy [4, 5-c] »7 i)>-4-7; 

1- [4- (tert-y h*i'#/M?=/l/T 5 y ) -lH-^f^/ 
[4, 5-c] =Jr;!)>-4-7^16. 04g (45. 1 3mmol) \Z h V V 
^PftSSElOOml^t, M-C 1 Lfc. Sf&%^m«H U 2N- 

10 31^/^— r^-C^LT, 1- (4-757^^-/^) -lH-^^y [4, 
5-c] ^/!)y-4-7^9. 64g (3 7. 7 6mmol) £8Mt&felifc£ 



15 




(mmm 2 9 ) 

20 3-7$/-4- [4- (tert-y HfJ/j^j^7U7j 7 ) -ff-^T % J ] jr 

y y > • jfijfejfe 

4- [4- (tert-y h^->*/U/S'=yUT^ y) 7'W;7] - 
- 3 -= hDdf-y y V2. 50g (6. 3 3mmol) £y * y — 6 5 mlKl^A? U 

25 iflU «£ETtwailBLfc^, »>!)*^*7A^nvh^77-(- (yn 
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d^/UA : / ? y-/U= 1 0 : 1 (v/v)) -C**&KLfc„ Mt^f^-r/K' 
hyfaU-httltU T^TF-T 3 -T 5 J -4 - [4- (tert-Zf 
*;U#-/U7$y) Zf^frT 5 U > • i&Hjfi: 1 . 75g (4. 7 7mrao 

i) zn&mfct Lxmtz 0 



H 




I R (KB r ) cm - 1 : 3 3 4 0, 2970, 1 690, 1590, 1530, 
1170. 

1 H-NMR (CDC 1 3 ) 5 (ppm) : 1.40 (9H, s), 1.68 (2 
H, m) , 1.94 (2H, m) , 3.17 ( 2 H, m) , 3.91 (2 H, m) , 
5. 04 (1H, br), 5.4 (2H, br), 7.10 (1H, br), 7.2 
8 ( 1 H, t , J = 7 . 6 Hz) , 7.51 ( 1 H , t , J = 7 . 6 Hz) , 8.03 
(2H, t, J=8.2Hz), 8.57 (1H, s)„ 

mm 3 o ) 

1- [4- (tert-7" Y*is*friS-/VT% 7) gfvU] -2-/^/^-1 H- 
£j_gV [4, 5-c] 

3 -7 5/ -4- [4- (tert-^h#^*^=^T$y) 7W^;] 
3V D ^ • JM&O. 66 g (1. 8 Ommol) £ ;jvH* fiflg M J: ?vH . 4 7m 
1 (8. Ommol) 4"T\ 1 0 OlCldD^LT l»Lfc„ S*SjS^Sr«|gft@ 
L, *^7^^ p-v^77^- (^ d d*/UA : /- ? / — ,u = 

1 0 0 : 1-5 0 : 1 (v/v)) T'fflS^tT, TtC^i" 1 - [4- (tert-7 h * *> 
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jj/Utf-jUT $ J) '~ff-&\ - 2 ?VU- 1 H-4 5 ¥V [4, 5-c] * J 
V>0. 55g (1. 5 5mmol) *®M$Mfcb LT#fc. 




I R (KB r ) cm~ 1 : 3 2 4 0, 2 9 7 0, 1 7 0 0, 1 5 5 0, 1 3 6 0, 
10 1 2 8 0, 1 1 7 0, 7 6 0. 

1 H-NMR (CDC 1 3 ) 5 (ppm) : 1.42 (9H, s), 1.69 (2 
H, m) , 2.0 1 (2H, m) , 2. 7 2 (3H, s) , 3.2 1 ( 2 H, m) , 
4.56 (2H, t, J = 7.8Hz) , 4.57 ( 1 H, br) , 7.63 ( 1 H, 
t , J = 7. 5 Hz) , 7.6 8 ( 1 H, t , J = 7 . 6 Hz) , 8.13 (1 H, d, 
15 J = 8. OHz) , 8.28 (1H, d, J = 8. 2Hz) , 9.2 5 ( 1 H, s ) 0 

mmm 3 1 > 

1- [4- (tert-7' LiL^±£E-±Zi 11 t*t!k± -2-* s f-/\s-l H- 
±x£V_l±, 5-c] ^/ »f- 5 -:t^>K 

1- [4- (tert-y h ^^^7;U/K-/UT $ y ) :/^vU] 
20 — f^VU, 5-c] ^ry!)yO. 1 5 g (0. 4 2 3mmol) £S^S£^fvU 
5mli:^ DP*;Ui.5ml©^MIlL, 3 2%igS»0. 1 1 ml ( 0 . 5 
OSmmol) fcfl]*., 5 0tl:WLt3WLf; o SJ£*fc£^8?7Kli:r h U 
*A*#ift£i£Sf % y p P^/UA-TJ-ttttJL, (Na 2 S0 4 ) ft, ^J±T« 

25 yu= 2 0 : 1 (v/v)) Tft^LT. T^i" 1 - [4- (tert-^ h 
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/ur$y) -ff-ivi -2-*=j-jv-\h-4 [4, 5-c] 

-**v/K0. 13g (0. 3 5 1mmol) ^6fei^^LT#fc 0 



I R (KB r) cm - 1 : 3 2 3 0, 2980, 1710, 1 5 40, 1440, 
10 1 3 7 0, 1 2 8 0, 1 1 7 0, 8 8 0, 7 7 0„ 

* H-NMR (CDC1 3 ) 6 (ppm) : 1.42 (9H, s), 1.70 (2 
H, m) , 2.00 (2H, m) , 2.70 (3H, s) , 3.23 (2H, m) , 
4.53 (2H, t, J = 7.8Hz) , 4.63 ( 1 H, br) , 7.76 (2H, 
m) , 8.12 ( 1 H, m) , 9.01 ( 1 M, s ) , 9.06 ( 1 H, m) „ 
15 (HJ!i#'J3 2) 

1- [4- (tert-7' h^r->^;U/jf^;U7$ J ) ^fvu] - 2- t^-fr- \ H- 

-f^vu, 5- c] y ^-4-7$^ 

1- [4- (tert-^ Y^ri/tS i^=-)^T % /) -2-^f^-lH 
->f$*V[4, 5-c] 3V y >-5-^-^~>K0. I24g (0. 3 3 5mmo 
20 1) $r^b^ fl^>3ml«U H7^-T7k [2 9%] 2ml£6{' 

p-h;Uiy^;^-yU ^07^ K7 0mg (0. 3 6 8mmol) &i&ik?l f- V > 1 

&Jfcm^'ki&7k*:to?L. ^oa^WttiHL, liii (Na. 2 S0 4 ) 
25 /U=3 0 : 1 -2 0 : 1 (v/v)) "COiLX, 1- [4- (tert- -f Y iVifr 



5 




N 
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n/ur^y) ^fvi/j -2-^f/v-iH-^^7 [4, 5-c] ^y y>- 

4-7;>0. 114g (0. 3 0 9mmol) *®m&Mfok LT#fc„ 



I R (KB r ) cm" 1 : 3 4 6 0, 3 3 7 0, 3 1 0 0, 1 7 1 0, 1 6 4 0, 
10 1 5 4 0, 1 3 8 0, 1 2 6 0, 1 1 7 0, 7 5 0. 

! H-NMR (CDC1,) 8 (ppm) : 1.42 (9H, s) , 1.66 (2 
H, m) , 1.9 7 (2H, m) , 2. 6 5 (3H, s) , 3.2 0 ( 2 H, m) , 
4.47 (2H, t, J = 7. 6 Hz) , 4.5 8 ( 1 H, b r) , 5.3 9 ( 2 H, 
br) , 7.3 2 (1H, t, J =7. 6 Hz) , 7.5 0 ( 1 H, t, J = 7.7H 
15 z), 7.82 (1H, d, J = 8.4Hz), 7.90 (1H, d, J=8.2 Hz) 0 

mmm 3 3 > 

1- (4-7-;y7f^) - 2-y f-ju- 1 h-4 [4, 5-c] ^yy 
y-4-7;v 

1- [4- (tert-y Y^i/tl^=-^T I /) ^fvU] - 2 - y fvu- 1 // 
20 --f 5 *V [4, 5-c] ^r/ !Jy-4-7^98mg (0. 2 6 5mmol) £J1 
SiL-c, Hi£#'l2 8 tl^«©^2feliJ:oT, TI-^-Tl- (4-7?;7f 
^) [4, 5-c] -t/yy-4-7^60mg 

(0. 2 2 3mmol) Ltftfc. 




25 
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I R (KB r ) cm - 1 : 3 3 0 0, 3080, 1620, 1590, 1540, 
1 4 8 0, 1 4 3 0, 1 3 8 0, 1 2 6 0, 8 5 0, 7 5 0. 
1 H-NMR (DMSO-d 6 ) 5 (ppm) : 1 . 4 8 ( 2 H, m) , 1.8 5 
10 (2H, m) , 2.5 8 ( 2 H, t, J = 7.0 Hz) , 2.6 0 ( 3 H, s) , 4. 

4 9 (2H, t, J =7. 5 Hz) , 6. 4 5 (2H, s) , 7.2 5 (1H, t, J 
= 7.6Hz) , 7.40 (1H, t, J = 7.8Hz) , 7.60 ( 1 H, d, J=8. 
OHz) , 8.04 (1 H, d, J =8. OHz) „ 

(IMJ3 4) 

15 4- (4 -7 9i\s4 % HVfv^Z * H -2-t au-3--ha*/ V y 

® N- (tert-7* b^v^/l^-^) -1, 4-v^7^/^^5. 41g 
(2 8. 7 4mmol) 4 - *Jjr*-fy 1 0 OmUZ^M U N-tf/^^h* 

•>7^;K^ K4. 86 g (2 8. 7 4mmol) 4 5 ~ 6 0 "Ci^M LT 

20 ttJLfc *£*-C*i*U t&ft (Na 2 S0 4 ) fc % *«&»*U «aESr*>y* 
^>)!J7A^07 h^77>f- (^do*/1/A : 7 * 7 — /U= 2 0 0:1 (v/v)) 
T'fillLt, N- [4- (tert-y h^v^^^Tjf-^T $ 7) 7*A"f 

5 K5. 40g (16. 9 6mmol) £ i: LT*#fc. r^fcO©^^ 

25 1 H-NMR (CDC 1 3 ) 5 (ppm) : 1 . 4 3 (9 H, s), 1.53(2 
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H, m) , 1.7 1 (2H, m) , 3.16 (2H, m) , 3. 7 1 (2H, t , J 
= 7. 0Hz) , 4.55 (1H. br), 7.71 (2H, dd, J = 5. 8 Hz, 3. 
OHz) , 7.8 4 (2H, dd, J = 5.4Hz, 3.0Hz) . 

IN- [4- (tert-y l«+^^-/U7^ /) 7 9 % K5. 

13g (16. 1 lmmol) fcifcrt^f-l'V 1 0 ■ OmlK&fl? U ' V V 7/U*oft» 
6. 2 1ml (8 0. 5 6mmol) SrflllX., MT? HfelittLfc. SJfcifc&fllli&S 
U $6tHSTt?5 0*C^an»LT9£»U, N- (4-7^/7^) 7 ? ju 
- K y 7/U5j-P^lfi5. 35 g (16. 1 Oramol) Sr^feSflsi LT 

1 H-NMR (CDC 1 3 ) 6 (ppm) : 1 . 7 8 (4H, m) , 3. 13(2 
H, m) , 3.72 (2H, t, J =6. 2Hz ) , 7.72 (2H, dd, J =5. 
7 Hz, 3. 1Hz) , 7.8 1 (2H, d d, J = 5. 4 Hz, 3. OHz) . 
® N- (4-7;;7f^) 7 9/^4 % K • h V 7ju*a&&&5. 2 6 g 
(15. 8 3mmol) Rlf2, 4 - i>? P n - 3 h o * / U > 3 . 85g (1 
5. 8 3mmol) £ h y ^frT ^ * 7 Oml^X\ 7 OtCiDiLT 1 . 5 P$(Blfl& 

(Na 2 S0 4 ) 80fc&@£U i»il^y*W7A^o-7h^77-f- 
(^pn*;^ : y ^y-;U= 1 50:1 (v/v)) T'flfKLfc. ttCyif^i 

57) - 2-i7PQ-3-^hodryy>3. 83g (9. 0 lmmol) SrftfeH 
fat LT»fc. 

0 
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I R (KB r ) cm~ 1 : 3 4 1 0, 1770, 1710, 1580, 1530, 
1 4 4 0, 1 4 0 0, 1 3 8 0, 1 0 5 0, 7 6 0, 7 2 0, 

1 H-NMR (CDC 1 s ) 6 (ppm) : 1 . 8 2 (4 H, m) , 3.5 0(2 
H, m) , 3.7 7 (2H, t , J = 6 . 6 Hz) , 6.0 ( 1 H, b r) , 7.5 5 
(1H, t, J = 7 . 7 Hz) , 7.7 3 (2H, dd, J = 5 . 4 Hz, 3.0 Hz) , 
7.74 (1H, t, J = 7.7Hz), 7.85 (2H, dd, J =5. 3 Hz, 3.1 
Hz) , 7.91 ( 1 H, d , J = 8 . 4 Hz) , 7.98 ( 1 H, d , J = 8 . 4 Hz) . 

mmm 35) 

3-r$ y - 4 - (4 $ Y-ffivr $ y ) 3-y y_y • mmm 

4- (4 -7 9>v<i 5 Y-ff-iVT 5 y ) - 2-yoa-3--hp^y!JV2. 
Og (4. 7 1mmol) & * * J — /U 9 Oral kWC* T U> 6 OnlOftg-ftftl^fg 

IRU Tlw^-f 3 -r 5; y-4 - (4-7^M$ K7'W^ y) ^yi)y- 

3 3g (3. 3 5mmol) *&£MW-t LTftfc. 



I R (KB r) cm - 1 : 3 3 7 0, 3190, 2670, 1765, 1700, 
1 5 8 0, 1 5 2 0, 1 4 1 0, 1 3 8 0, 1 3 3 0, 7 2 5. 
1 H-NMR (DM S O— d 6 ) 5 (ppm) : 1.70 (2H, m) , 2.0 8 



0 




N 



• HCl 
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(2H, m) , 3.60 (2H, m) , 3.88 (2H, m) , 5.27 (2H, b 
r) , 7.4 1 (1H, br), 7.51 ( 1 H, t, J = 7.7Hz), 7.70 

(1H, t, J = 7.8Hz) , 7.8 1 (1H, d , J=8.4Hz) , 7.84 (4 
H, s) , 8.18 (1 H, s) , 8.3 5 ( 1 H, d, J = 8. 8 Hz) „ 
(IW13 6) 

2 -J. h^ri/^^/U- 1 - (4 $ K^'TvlQ - 1 H-4 $ gV [4 , 
5-c] !)> 

3-T5/-4- (4-7WUVW$/) *;!J>'I8*0. 6 
6g (1. 6 6mmol) tCJ-h^^ftSfel. 2 lml '(12. 8 2mmol) 1 
2 0tl:WLT79$FWLf; o IfciflSL 1 N h y •> A7k«M 
^nDJjx/UAT-2|IlttmLfco ft**-Cft*U ftjft (Na 2 SO„) ft, $ 

yUA : ^ ^/-/U= 1 5 0 : 1 (v/v) ) T'ilLt, T^/tH" 2 h ^>p< fvU 
- 1 - (4-7*yi~r 5 K:/fvu) - 1 H--T [4, 5-c] Jr/Uyo. 

5 9 g (1 . 3 8mmol) SriSKStefeHfcfc Lt#fc„ 



IR (KBr) cm" 1 : 3 4 6 0, 2980, 2940, 1770, 1700, 
1 4 0 0, 1 3 6 0, 1 3 3 0, 1 1 0 0, 1 0 4 0, 7 6 0, 7 3 0 o 

1 H-NMR (CDC 1 3 ) 6 (ppm) : 1.18 (3H, t, J =7. 0Hz) , 
1.96 ( 2 H, m) , 2.08 ( 2 H, m) , 3.59 ( 2 H, q , J = 6 . 9 Hz 



0 
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) , 3.7 9 (2H, t , J =6. 8 Hz) , 4.6 9 ( 2 H, t , J =7. 9 Hz) , 
4.8 8 (2H, s) , 7.6 0 ( 1 H, t, J = 7. 5 Hz) , 7.6 6 (1H, t, 
J = 7 . 8 Hz) , 7.72 ( 2 H, d d , J = 5 . 6 Hz, 3.2 Hz) , 7.83 ( 2 H, 
dd, J = 5. 4 Hz, 3. 4 Hz), 8.11 ( 1 H, d, J = 8 . 0 Hz) , 8.2 6 

(1 H, d, J = 8. 2 Hz) , 9.2 8 ( 1 H, s) . 
mm 3 7) 

5-c] jev ]) y— 5 -t^-> K 

2-i|«^^-l- (4 $ K7^/U) -1 H-J [4, 
5-c]3ry>J^0. 57g (1. 33mmol) *J- \s > 2 5 ml l^MM U 

p DjggcMK C7 0%] 0. 36g (1. 4 6mmol) *M 1 lift 

7Ki5fe, (Na 2 SOj ft, SME&SSU »->!i^^7A^Dvh 
>fy-7 4— (?pp*;UA : ^^y-/u=7 0 : 1~3 0 : 1 (v/v)) TitM L/c„ 
ft&KS^c^Vl':* — ^/H? I- i) fa. U— h LTjllEtU 2 -J. h^v^fvU- 1 
- % Y7f-)V) - 1 H-A [4, 5-c]^yy>-5- 

^•>KO. 52 g (1. 1 7mmol) Lt#fc 0 



[R (KBr) cm" 1 : 34 2 0, 2980, 1770, 1710, 1 400, 
1 3 6 0, 1 1 6 0, 1 1 5 0, 1 0 9 0, 8 9 0, 7 2 0„ 



0 




N 



» 



0 
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1 H-NMR (CDC 1 3 ) 5 (ppm) : 1.19 (3 H, t , J = 7. 0Hz) , 
1.9 6 (2H, m) , 2.0 6 (2H, m) , 3.6 0 (2H, q, J = 7 . 1 Hz 
) , 3.79 (2H, t, J=6.8Hz) , 4.66 ( 2 H, t, J = 7.8Hz) , 
4.84 ( 2 H, s ) , 7.73 ( 2 H, d d , J = 5 . 4 Hz, 3 . 0Hz) , 7.74 
(2H, m) , 7. 8 2 (2H, dd, J = 5. 6 Hz, 3. 2 Hz) , 8.10 ( 1 H, 
m) , 9. 0 2 ( 1 H, s) , 9. 0 4 (1 H, m) . 
(mmi'S 8) 

2-x. h=fr^?vu- 1 - U^Z±J}dJJl^±M -1H-4 [4, 
5 - c] !J>-4-7;y 

2 -or h^ri/^f fr- 1 - (4 - 7 ?M UVf ^) -lH-^f^V [4, 
5-c] y 5 KO. 50g (1. 1 2mol) £M<t Lt, Hffi 
0>J2 7 km$k<Djjmz£<oX, Tfc^-*-2-:t h^S^Tvu- 1 - (4-7*;i/ 
4 5 Ky^vu) - 1 //-^ [4, 5-c] 45 

g (1. Olmmol) £&Jtefe@*£: LT^fc. 



0 




I R (KB r ) cm - 1 : 3 3 4 0, 3 1 7 0, 1 7 7 0, 1 7 1 0, 1 6 2 0, 
1 5 4 0, 1 4 0 0, 1 0 8 0, 7 6 0, 7 2 0. 

1 H-NMR (CDC 1 3 ) 6 (ppm) : 1.18 (3 H, t , J = 6. 8 Hz) , 
1.93 (2H, m) , 2.05 (2H, m) , 3.58 (2H, q, J = 6 . 9 Hz 
) , 3.7 8 (2H, t , J = 6. 8 Hz) , 4.6 1 ( 2 H, t , J = 7. 8 Hz) , 
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4.80 (2H, s), 5.45 (2H, br), 7. 28 ( 1 H, t, J = 7.4H 
z) , 7.48 (1H, t, J = 7.6Hz) , 7.72 (2H, dd, J=5.4Hz, 
3.0Hz) , 7.79 (1H, d, J = 8.6Hz), 7.83 (2H, dd, J = 5. 
2 Hz, 3 . 2 Hz) , 7.88 ( 1 H, d , J = 8 . 6 Hz) . 

mum 3 9 > 

1- (4-7;7/f^) - 2 -J Mejoj±±Z 1 H-4 % gV [4, 5- 
c] =¥7 !)^-4-T$^ 

2-.x h^W^- 1 - W/l') - 1 H~4 X ?V [4 , 

5-c] 3f / V y-4-7;>'0. 44g (0. 9 9 2mmol) ^x^y-^20m 
ll^HL, ®7kt \ty*J> [80%] 0. 3 0ml (4. 96mmol) ZMtl. 4 P$ 

— < ^ ?V [4, 5-c] ^r/ U>-4-7;>0. 27g (0. 861 mmol) 




I R (KB r ) cm - 1 : 3 3 1 0, 3130, 1640, 1590,1 530, 
1480, 1440, 1 3 90, 1090, 7 5 0 0 

1 H-NMR (CDC 1 3 ) 6 (ppm) : 1.25 ( 3 H, t , J = 7. 2Hz) , 
1.6 6 (2H, m) , 2.0 4 (2H, m) , 2.8 0 (2H, t, J = 7 . 2 Hz 
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), 3.61 (2H, q, J = 6.9 Hz) , 4.60 ( 2 H, t , J = 8 . 2 Hz) , 
4.81 (2H, s), 5.4 3 (2H, br), 7.34 (1H, t, J = 7.6H 
z) , 7.53 (1H, t, J = 7.7Hz), 7.83 (1H, d, J = 8 . 4 Hz) , 
7.9 7 (1 H, d, J =8. OHz) 0 

mmifu o) 

1- (4- { [a- (2-v ; yf;l/7';yxhJf-» - a p- H/b 

jr4)V\ t % i ) yfvW - 1 h-4 [4, 5- c] y >-a-t\ 

a- (2-v J ^5 L /I^T$ 7^ h=¥'» - a -7 p- h/U-f/Ug£0. 4 4 

g (1.4 7mmol) £ ^ P p 1 0 nlCfil L . fait 1 ? * ~ ^ 0 . 2 1 ml ( 2 . 

9 4mmol) £flP;t, 2 . 5 n#^MiI^ Ltc 0 IxJ£$£$J±Tffiig U S£*P7^ 

l- (4-r$y^f-^) [4, 5-c] V y-4-T 

5^0. 38 g (1.4 7mmol) £^ ^ / — 2 2 ml t 7k 1 5 ml ajft-frftJKlZj&ffi 
L, 1 N-*SMb-^ h y 4 7 ml M^Tc. 7k#T, 3fe»-»baxfc« 

>v (l 0 : l(v/v)) SStttttULfc. WflUiSrttift (Na 2 S0 4 ) ft, «HB 
5feU ^SEfcT/V^ A* av^77-f- pn*/UA : ^ * / — /v= 

2 0 0 : 1 ~3 0 : 1 (v/v)) "CltKLfc. ftfl^-T/K' hDf^U-MT 
«IRU T£*i"l- (4- { [a- (2-v^?vU7 5;y^ -a -7 

i-^U-p- h/U^-^yU] 7?/) :7*5VU) - 1 //->f [4, 5~c] * 

/!)y-4-7;y0.44g (0.82 Ommol) (mp : 110 

~1 1 4°C) <t L-C#7t e 




I R (KB r ) cm - 1 : 3 3 3 0, 29 5 0, 1640, 15 3 0, 1480, 
1 4 0 0, 1 3 1 0, 1 2 5 0, 1 1 0 0, 7 5 0, 7 0 0, 

1 H-NMR (CDC 1 ,) 5 (ppm) : 1 . 7 0 ( 2 H, m) , 2.0 7(2 
H, m) , 2.2 7 (6H, s) , 2.6 0 ( 2 H, t , J = 6 . 0 Hz) , 3.5 0 
(2H, q, J=6.6Hz), 3.56 (2H, td, J = 6. 0Hz, 2. 4 Hz) , 
4.60 (2H, t, J = 7.2Hz) , 5.39 ( 1 H, s) , 5.46 (2H, b 
r) , 6.11 (1 H, m) , 7.2 3-7.3 3 (6 H, m) , 7.40 ( 2 H, 
d, J = 8. 4 Hz) , 7.4 8 (1H, t, J = 7. 7 Hz) , 7.6 3 (2H, d, 
J=8.4Hz) , 7.81 (1H, d, J=8.4Hz) , 7.83 ( 1 H, s) , 7. 
9 2 (1 H, d, J =8. 0Hz) . 

1- [4 - (3 - (4 - [a- (2-v^fvUT^ J Y**y) ^>vvU] 7 m 
-)V\ 7'P^V^/U7-;y) :/fvU] -1 H-4 [4, 5-c] ^r/yv 

-4-7 

3- (4- [a- (2-v^fvUT 5 h*y) <<>vvk] 7x = /U) -fa 
¥*ym7 5mg (0. 2 2 9mmol) %WMt LT, HjM'J 2 2 t m%<Dftm^ <fc o 
T, T(-*-tl- [4 - (3- {4 - [a- (2-^^W;/xhif-» ^< 
>vvu] y*as<; -f/UT ^ y ) - 1 H — f [4, 5 - 
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c] ^7!)y-4-7^3 4mg (0.0 6 0 2raraol) UM&&ffiKt LT#fc. 



0 




IR (KBr) cm" 1 : 3 3 3 0, 2930, 1650, 1530, 1 480, 

1400, 1250, 1100, 750, 7 0 0 » 

X H-NMR (CDC 1 3 ) 5 (ppm) : 1.47 (2H, m) , 1.89 (2 
H, m) , 2.2 4 (6 H, s ) , 2.3 9 ( 2 H, t , J = 7. 6 Hz) , 2.5 6 

(2H, t, J=5.8Hz), 2.89 (2H, t, J = 7. 6 Hz) , 3.23 (2 
H, d, J = 6. 7 Hz) , 3.5 2 (2H, t, J = 5. 8 Hz) , 4.4 9 (2H, 

t, J = 7.0Hz) , 5.2 9 (1H, s) , 5.3 3 ( 1 H, m) , 5.4 8 (2 
H, br), 7.10 (2H, d, J = 8.0Hz), 7.16-7.36 (8H, 
m) , 7.53 (1H, t, J = 7.8Hz) , 7.79 (1H, s) , 7.83 (1 
H, d, J -8. 4Hz) , 7.90 ( 1 H, d, J=8. 0Hz) e 

1- (4- { [a- (2-v^5vl^T - a - y j. =.jV- m- V /± 

*j±aA ziM t±M - i h-4 iyy [a, 5-c] ^/py-4-7-; 

a- ( 2 =j-)VT 5 J b*is) - a - 7 x.=-)V- m- Y >\"( 0 . 2 

Og (0.6 6 8mraol) LT, MMW 2 2 t H^W^ffilCfcoT, 

■f 1 - (4- { [a- (2-v^fvl-T^ yi - a-7 x.—Jl'-m- h 

lViry(>V\ T^y) -fJ-jU) -l//-^^y [4, 5-c] V is- 4-7 
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;yo.i8g 
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(0.3 3 5mmol) Utftfc. 



PCT/JP98/00005 




I R (KB r ) cm - 1 : 3 3 2 0, 2950, 1630, 1580, 15 3 0, 
1 4 8 0, 1 3 9 0, 1 2 5 0, 1 1 0 0, 7 5 0, 7 0 0, 

1 H-NMR (CDC 1 3 ) 5 (ppm) : 1.73 ( 2 H, m) , 2.09(2 
H, m) , 2.24 ( 6 H, s ) , 2.58 ( 2 H, m) , 3.51 ( 2 H, q , J 
= 6. 6 Hz) , 3.5 4 (2H, t, J=5.4Hz) , 4.60 (2H, t, J = 7. 
2 Hz) , 5.3 8 (1 H, s) , 5.4 5 (2H, b r) , 6.7 2 ( 1 H, m) , 
7.22-7.41 (8 H, m) , 7.51 (1H, t, J = 7.7Hz), 7.66 
(1H, d, J = 7.6Hz), 7.82 (1H. d, J = 8. 2 Hz) , 7.8 5 (1 
H, s), 7.88 (1H, s) , 7.94 ( 1 H, d, J =8. OHz) „ 

(Mm 4 3) 

1- (4- { [a- O-v^^/UZg/^Pfr*^) —a — 7 31— /U — p — b 

n^fju} r^y} tlM -ih-4 1?v' [4, 5-c] ^yy^-4-7 

a- (3-^>W^7*n^V) - a -7i^-p-h/K^|3 6m 
g (0. 1 1 5mmol) &JBWfc It, HJ&#] 2 2 t PI«©*ftti iot, TK'iW- 
1- (4- ( [a- (3-^^fyU7;//n^if-» - a -7x-^-p- h 
jUsfjjU] 75/} y^/l^) -1H-- f [4, 5 — c] ^-y l)y-4-7 

$ ^2 2mg (0. 0 3 9 9mmol) & 6M>*£ LT#*1. 
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I R (K B r ) cm - 1 : 34 3 0, 3 300, 2950, 1640, 1 5 30, 
1 4 8 0, 1 3 9 0, 1 1 0 0, 7 5 0, 7 0 0„ 

! H-NMR (CDC 1 3 ) 5 (ppm) : 1.70 ( 2 H, m) , 1.82 (2 
H, m) , 2.0 8 (2H, m) , 2.3 8 (2H, t , J = 7 . 6 Hz) , 3.5 0 
(4H, m) , 4. 6 0 ( 2 H, t, J = 7. 2 Hz) , 5.3 6 ( 1 H, s) , 5. 
46 (2H, br), 6.11 (1H, m) , 7.23~7.35 (6H, m), 7. 
39 (2H, d, J =8. 4 Hz) , 7.48 (1H, t, J = 7. 7 Hz) , 7.6 4 
(2H, d, J=8.4Hz) , 7.81 (1H, d, J=8.4Hz), 7.83 (1 
H, s) , 7.9 2 (1 H, d, J = 8. 2Hz) . 

(WJ4 4) 

1- (4- { [a- (2 - v^fyUT $ 7 jc h=frvO -ft-7x-^-p-h;l- 
*±A£ T^y) -ff-Jis) -IH-Jzfv' [4, 5-c] ^/yy-4-7; 

a- (2-v^^/KT 5 /x. h*is) - tt -7x^-p - WK^O. 1 8 
g (0.55 Ommol) ZJSmt LT. 11^2 2 i^IO^feCtot, TlC^-f 
1- (4- { [a - (2-$^?7UT§ /x hdf» - a -7a=;U-p-h/U 
^yu] 7 5 J) -73- >v) -1H — T [4, 5-c] 

>0.24g (0. 4 2 5mmol) Sr»|t6ftl!&*£ LTUfc. 
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IR (KBr) cm - 1 : 3 3 2 0, 2980, 1640, 1 530, 1400, 
1 3 1 0, 1 2 5 0, 1 1 0 0, 1 0 7 0, 7 5 0, 700. 

1 H-NMR (CDC 1 3 ) 5 (ppm) : 1.01 (6H, t, J = 7. 0Hz) , 
1.70 (2H, m), 2.07 (2H, m), 2.56 (4H, q, J = 7. 2H 
z) , 2.75 (2H, t, J=6.4Hz) , 3.50 (2H, q, J = 6 . 5 Hz) , 
3. 5 4 (2H, t, J = 6. 3Hz) , 4.6 0 (2H, t, J = 7. 2Hz) , 5. 4 
0 (1H, s), 5.47 (2H, br), 6.12 (1H, m), 7.22-7. 
33 (6H, m) , 7.40 (2H, d, J=8.0Hz) , 7.48 ( 1 H, t, J 
= 7. 6Hz) , 7.63 (2H, d, J = 8.4Hz) , 7.82 ( 1 H, d, J=8. 
4 Hz) , 7.8 3 (1 H, s) , 7.9 2 ( 1 H, d, J =8. OHz) 0 
5) 

1- (6- { ja- (2 -i/t=?-jVTl J J- - a -y p- 

Jr4>\''] 7 $ J } - 1 H — ( * [4, 5 - c] *J y >-4 - T 

a- (2 - i>/3-;UT 5 J ^ h 3f is) - a - y p - Y/V^ 0 . 1 6 

g (0. 5 3 4mmol) *»«tt/l- ( 6 -T 5 J ^ i/fr) - 1 H~4 % *V [ 4 , 
5-c] = s r/yy-4-75>0. 14g (0.49 4mmol) ^^{CLT, MM 
M2 2 tmm<D^mzX^X, 1 - (6- { [a- (2-y/f^7;yi 
i/) - a -7x^yU- p- 7^7) -^S^U) - 1 H- 4 ^ VV 
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[4, 5-c] Jr/yy-4-7;y0.12g (0.21 2mmol) 



0 




I R ( K B r ) cm-1 : 3 3 3 0 , 3200, 2940, 1640, 15 3 0, 

1 4 0 0, 1 3 1 0, 1 1 0 0, 7 5 0, 7 0 0 o 

1 H — NMR (CDC 1 3 ) 5 (ppm) : 1.45 (4H, m) , 1.60 (2 
H, m) , 2.01 (2H, m) , 2.26 (6H, s) , 2.59 (2H, t, J 
= 6.0 Hz), 3.43 (2H, q, J=6.9Hz), 3.56 (2H, td, J = 
6. OHz, 2. OHz) , 4. 5 2 (2H, t, J = 7. 2 Hz) , 5.3 9 (1H, s) , 
5.46 (2H, br), 6. 04 (1H, m), 7. 22-7. 32 (5 H, m), 
7.33 (1H, t, J = 7.6Hz) , 7.41 ( 2 H, d, J = 8.0Hz) , 7.5 

2 (1H, t, J = 7.6Hz), 7.68 (2H, d, J = 8.8Hz), 7.80 
(1H, s) , 7.83 (1H, d, J = 8.4Hz) , 7.94 (1H, d, J=8. 

4 Hz) „ 

mmM4 6) 

1- (4- { [a- W^yxh^rv-) - p - h /U] 

/} t±M zJJ±zdA£Z. C4, 5-c] ^/j)y-4-7-;y 

a- (2-v ; ^W;/x^v/) -p-FM;*0.13g (0.5 8 2m 

moi) OT^it, ^mmz 2 tmm<Djjfeizx^x. r^-ri- u- 

{ [a- (2 - v^^vU7 5 / ^ h**» ~ p-Y)V*4 i\A 75/1 :/fvU) 
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- 1 H-4 [4, 5-c]3V!)>-4-7^>0.14g (0. 3 0 4mmo 

i) %®n&&®*t LT#fc, 



0 




IR (KBr) cm" 1 : 3 3 6 0, 3300, 3180, 2940, 1640, 
1 5 3 0, 1 4 7 0, 1 4 0 0, 1 3 0 0, 1 1 0 0, 7 5 0, 

1 H-NMR (CDC 1 3 ) 5 (ppm) : 1.72 (2H, m), 2.09 (2 
H, m) , 2.2 7 (6H, s) , 2.5 5 (2H, t, J=5.8Hz) , 3.51 
(2H, q, J = 6. 7Hz) , 3.56 (2H, t, J = 5.8Hz), 4.57 (2 
H, s), 4.61 (2H, t, J = 7.0Hz), 5.46 (2H, b r) , 6.1 
6 (1H, m) , 7.30 ( 1 H, t, J = 7.7Hz) , 7.39 (2H, d, J = 
8. 2 Hz) , 7.5 2 (1H, t, J = 7. 8 Hz) , 7.6 7 ( 2 H, d, J = 8. 4 
Hz), 7.83 (1H, d, J = 8.4Hz), 7.85 (1H, s), 7.94 (1 
H, d, J = 8. 4 Hz) o 

mmu 7) 

i- {4- [4- (2-^5vur; b ^>vV^T^y] 

-1H — f [4, 5 - c] *J V is- A -7 g y 

4- (2-y^f^7;yxKv') SlfKO. 1 3 g (0.62 lmmol) £ 

mntLx, nmM2 2 tmi^iaor, tktf-ti- {4- [4- (2 
-^w^^h^) ^yyv^T?;] -/^yu) - 1 h-4 [4, 
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5-c] ^;!Jy-4-7^>0. 14g (0.3 1 4mmol) *?&M&&®Mk L 




I R (KB r) cm - 1 : 3 3 2 0, 2950, 1640, 1530, 1500, 

1 4 0 0, 1 2 5 0, 1 1 8 0, 1 0 3 0, 8 4 0, 7 5 0. 

1 H-NMR (CDClj) 6 (ppm) : 1 . 7 1 (2 H, m) , 2.0 9(2 
H, m) , 2.34 (6H, s) , 2.74 (2H, t, J = 5 . 6 Hz) , 3.50 
(2H, q, J = 6.7Hz), 4.10 (2H, t, J = 5 . 8 Hz) , 4.61 (2 
H, t, J = 7.0Hz) , 5.45 ( 2 H, br) , 6.07 ( 1 H, m) , 6.9 

2 (2H, d, J = 9.2Hz) , 7.30 ( 1 H, t, J = 7 . 7 Hz) , 7.52 
(1H, t, J = 7. 7 Hz) , 7.6 5 (2H, d, J = 9. 2 Hz) , 7.8 3 (1 

H, d, J = 8.4Hz) , 7.84 (1H, s) , 7.94 ( 1 H, d, J=8.2H 
z) „ 

mmm* 8) 

1- {4- [3- (2-i//^^T $ J*- Y* ; y) j/ ± ;±T x J J 

-i//-^^V [4, 5-c] »;!iv-4-7;y 

3- (2-y^W;/x h*vO £&«0. 1 8 g (0.85 Omraol) £ 

gmiz^Xs HWJ2 2 tmm<D%mz£ix, rtc^-ri- {4- [3- (2 

^^^7^] - 1 h-j [4, 

5-c] ^y!)y-4-7$>0.20g (0.4 4 8mmol) frfM*afet&*i L 
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I R (KB r ) cm - 1 : 3 3 0 0, 2950, 1630, 1580, 1520, 

1 4 8 0, 1 3 9 0, 1 3 1 0, 1 2 4 0, 7 6 0, 

1 H-NMR (CDC 1 3 ) 8 (ppra) : 1.72 (2H, m) , 2.09 (2 
H, m) , 2.3 3 (6H, s) , 2.7 3 (2H, t , J = 5. 6 Hz) , 3.5 1 

(2H, q, J =6. 7 Hz) , 4.0 9 (2H, t, J = 5. 6 Hz) , 4.6 1 (2 
H, t, J = 7. 2Hz) , 5.45 (2H, br), 6.18 ( 1 H, m) , 7.0 
5 (1H, dd, J = 8. 4 Hz, 2. 6 Hz) , 7.2 0 ( 1 H, d, J =8. 2 Hz) , 
7.27 — 7.34 (3H, m) , 7.52 ( 1 H, t, J = 7.7Hz) , 7.82 

(1H, d, J =8. 4 Hz) , 7.8 5 ( 1 H, s) , 7.9 4 ( 1 H, d, J =8. 

2 Hz) 0 

{mm 4 9 ) 

1- (4- (3- [3- (2-^^f/U7;/xhJr-» 7x^;l/] -?uA;4 
)\sT%;) 7'^vU) -1 H-4 [4, 5-cj ±Z V >~4-7 

3- [3- (2->^W^ h#v/) 7x^]7Dt'tyS0.13g 
(0.5 4 8mmol) *J%m'LX. I»| 2 2 t lUtE^ScKJ: ot, TC/ftl 
- (4- {3 - [3- (2-^f^7; h=3r-» 

7$/} - 1 H-4 [4, 5-c]^/>J>- 4-75^0. 14 

g (0.2 9 5mmol) £Un&&B*k LT^fc 0 
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I R (KB r ) cm - 1 : 3 3 2 0, 2 9 5 0, 1 6 4 0, 1 5 8 0, 1 5 3 0, 
1480, 1 3 90, 1260, 1150, 76 0 0 

* H — NMR (CDC1 3 ) 6 (pptn) : 1.50 ( 2 H, m) , 1.90 (2 
H, m) , 2.3 1 (6H, s) , 2.43 (2H, t, J = 7 . 6 Hz) , 2.69 
(2H, t, J = 5. 8 Hz) , 2.8 9 (2H, t, J = 7. 6 Hz) , 3.2 5 (2 
H, q, J = 6. 5 Hz) , 4.0 1 ( 2 H, t, J = 5 . 6 Hz) , 4.5 2 ( 2 H, 
t , J = 7. 0Hz) , 5.38 (1H, m), 5.50 (2H, br), 6.70- 
6. 7 6 (3H, m) , 7. 1 3 ( 1 H, t, J =8. 0Hz) , 7. 3 3 ( 1 H, t, 
J = 7.6Hz) , 7.53 (1H, t, J = 7.6Hz) , 7.80 ( 1 H, s) , 7. 
8 3 (1 H, d, J = 8. 6 Hz) , 7.9 1 ( 1 H, d, J = 8. 4Hz) . 

mmms o) 

1- (4- {3- [4- (2-v ; ^W-;/xhJry/) -3-^ h**s7x.=. 

zu] ^pav^/u7^i -\h-4 %w [4, 5-c] yy- 

3- [4- (2-y^f^7? 7x -3-> h*f7 ^-fr] 7*Bt* 

^0.15g (0. 5 6 lmmol) LT % 2 2 <b H«©#ifcK «fc 

oT s T^TF-Tl- (4- {3 - [4- (2-v > >f;l/7^xh^i/) -3- 
p< hJry7ix/U] /o/V^f^^l ^^/U) — 1 H—4 $ ^y* [4, 5- 
c] y y-4-7;>0. 1 4 g (0.2 7 7mmol) Sr»H6fet9*t LTH 



WO 98/30562 PCT/JP98/00005 




I R (KB r ) cm~ 1 : 3 3 5 0, 2950, 16 5 0, 1520, 1480, 
1400, 1260, 1220, 1140, 10 3 0, 7 6 0, 

1 H-NMR (CDC 1 3 ) 6 (ppm) : 1 . 5 1 ( 2 H, m) . 1.92(2 
H, m) , 2.3 2 (6H, s) , 2.41 (2H, t , J = 7 . 6 Hz) , 2.7 4 

(2 H, t , J = 6. OHz) , 2.87 (2H, t, J = 7. 4 Hz) , 3.2 5 (2 
H, q, J = 6 . 5 Hz) , 3.82 (3H, s), 4.04 (2H, t, J = 6 . 2 H 
z) , 4.5 3 (2 H, t , J = 7. 2Hz) , 5.3 5 ( 1 H, m) , 5.5 2 (2H, 
br), 6.66 ( l.H, d, J = 8. 2Hz) , 6.70 (1H. s), 6.76 

(1H, d, J = 8.4Hz) , 7.34 (1H, t, J = 7.6Hz) , 7.53 (1 
H, t, J = 7. 8 Hz) , 7.8 2 (1H, s) , 7.8 3 ( 1 H, d, J =8. OH 
z) , 7.9 1 (1 H, d, J = 8. OHz) „ 

mmm 5 1 ) 

1- (4- [6- (2-^>W;yxhJr-» - 2 —T7 h J ;UT % J ] 7 

5vu} - \ h-4 \ try [4, 5 - c] y is- a -r % is 

6- (2-y^W$;x Y**s) -2-t7fxi0.14g (0.5 4 0m 

moi) SrfflMsHcL-C, *4«2 2iPH«o*feiaot, Tfc*1- 1 - (4- [6 
- \ -2— h-f/ur^y] y^/u) - 1 H- 

4 \ 9 V [4, 5-c] #/!Jy-4-7;>0.15g (0.30 2mmol) £6 



WO 98/30562 

&B*t LX'&tz 



PCT/JP98/00005 




I R (K B r ) cm - 1 : 3 2 8 0, 3 100, 2950, 1630, 1 5 30, 
1 4 8 0, 1 4 0 0, 1 3 1 0, 1 2 2 0, 1 0 3 0, 7 5 0 a 

1 H-NMR (CDC 1 3 ) 5 (pptn) : 1.76 ( 2 H, m) , 2.12 (2 
H, m) , 2.3 7 (6H, s) , 2.81 (2H, t, J - 5 . 6 Hz) , 3.57 
(2H, q, J =6. 7 Hz) , 4.2 0 (2H, t, J =5. 6 Hz) , 4.6 2 (2 
H, t, J = 7. OHz) , 5.4 4 ( 2 H, b r ) , 6.2 9 ( 1 H, m) , 7.1 
5 ( 1 H, d , J = 2 . 4 Hz) , 7.23 ( 1 H, d d , J = 9 . 2 Hz, 2 . 4 Hz) , 
7. 2 9 ( 1 H, t , J = 7. 6 Hz) , 7. 5 0 ( 1 H, t , J = 7 . 8 Hz) , 7.7 

3 (2 H, s) , 7.7 6 (1 H, d, J = 9. 2 Hz) , 7.8 2 ( 1 H, d, J 
= 8. 4 Hz), 7.86 (1H, s), 7.95 (1H, d, J=8.2Hz), 8.1 

4 (1 H, s) . 

i%mm 5 2 ) 

1- (4- (4- [4- (2 - *J* tvUT % Ax M^vQ 7x=/U] ^<>yV;u 
T$7) -f^flV) -\H-4%?*/ [4, 5-c] V >- 4-7 

4- [4- (2-//f/l'7^x h^v) 7^^] gc,&§g£0. 1 5 7 g 
(0. 5 5mmol) OTiLt, IfiM4 0 tPH^SCiot, TC/Ttl 
- (4- {4- [4- (2-i>/f/U7?yxh3E--» 7x=/l'] -OVjfrT 
x J } - 1 //--T 5 ^V* [4, 5-c] ^yi)>-4-7^0. 16 
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I R (KB r) cm - 1 : 3 3 1 0, 2 9 4 0, 1 6 3 0, 1 5 3 0, 1 4 9 0, 
1400, 1250, 10 3 0, 830, 7 5 0. 

1 H-NMR (CDC 1 3 ) h (ppm) : 1.74 (2H, m) , 2.11 (2H, 
m) , 2.36 (6H, s) , 2.76 (2H, t, J = 5.8Hz) , 3.53 (2 
H, q, J = 6. 5 Hz) , 4.12 ( 2 H, t , J = 5 . 6 Hz) , 4.6 2 (2 H, 

t , J = 7. 0Hz) , 5.4 3 (2H, s) , 6.19 (1 H, t , J = 6. 0Hz) , 
7.0 1 (2H, d, J =8. 8 Hz) , 7. 3 0 (1H, t, J = 7 . 6 Hz) , 7. 5 

2 (1H, t, J = 7. 7 Hz) , 7.5 3 (2H, d, J = 9 . 2 Hz) , 7.5 8 
(2H, d, J = 8.8Hz) , 7.73 (2H, d, J=8.4Hz) , 7.83 (1 

H, d, J = 8. 6 Hz) , 7.8 5 (1 H, s) , 7.9 4 ( 1 H, d, J =8. 4H 

Z) o 

mmm 5 3 > 

1- (4- [3- (4-v?^W;;7a=:;l/) 7° P s< / 4 /VT $ 7 ] 7'f 
IV) -lH-JZy^ [4, 5-c] =fr/ V ^-4-T$> 

3- (4-/^W;/7x^) 7"Dfty|0. llg (0. 5 5mmo 
1) LT, ^4 0i:PllO^iaot % T^T^-ri - {4- [3- 



PCT/JP98/00005 




I R (KB r ) cm _ 1 : 3 3 2 0, 2930, 1640, 1520, 1480, 
1 4 0 0, 1 3 5 0, 1 2 5 0, 8 1 0, 7 6 0, 

1 H-NMR (CDC 1 3 ) 8 (ppm) : 1.50 (2H, m) , 1.89(2 
H, m) , 2.4 1 (2H, t, J = 7. 4 Hz) , 2.8 4 (2 H, t, J=7.6H 
z) , 2.86 (6H, s), 3.25 (2H, q, J = 6.7Hz) , 4.50 (2H, 
t, J = 7.2Hz), 5.33 (1H, br), 5.47 (2H, br) , 6.63 
(2H, q, J = 8 . 8 Hz) , 7.0 3 (2H, d, J = 8. 8 Hz) , 7.3 4 (1 
H, t, J = 7. 6 Hz) , 7.5 3 ( 1 H, t, J = 7 . 7 Hz) , 7.8 0 (1H, 
s ) , 7.83 ( 1 H, d , J - 8 . 4 Hz) , 7.91 ( 1 H, d , J = 8 . 2 Hz) „ 

(mmm 5 4 ) 

1- (4- [o- (2--^ ^yi/jj ;i/7-;y] zff-/^} - 

i//-^yy[4, 5-c] ^;!Jy-4-7;> 
O- (2-v^5vU7 ? J^fr) ^y^/^mo. 165g (0. 5 5mmol) 

zwMtLx, mmm4 0 tmm<Djjm\zx^x. tk^i-i- {4- co- 

[4, 5-c] yy-4-7^1 3mg (0. 024 2mmol) £&&ffimt 
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N 




N 



N 



NH. 



~ <n b<D<D£%.¥W)T- ? HUT <dm V x-h 5, 

I R (K B r ) cm~ 1 : 3 3 3 0, 3210, 1660, 1640, 1 5 30, 
1 4 8 0, 1 3 9 0, 1 2 5 0, 1 1 0 0, 7 6 0, 7 0 0 o 

1 H-NMR (CDC 1 3 ) 8 (ppro) : 1 . 6 0 (2 H, m) , 1.85(2 
H, m) , 2.25 (6H, s) , 2.50 (2H, t, J = 4 . 8 Hz) , 3.03 
(2H, t, J=4.6Hz) , 3.38 (2H, q, J = 6.3Hz) , 4.41 (2 
H, t , J = 7. 2 Hz) , 5.57 ( 2 H, b r ) , 7.22-7.32 ( 6 H, 
m) , 7.3 2 (1 H, t , J = 7. 7 Hz) , 7.42-7.49 (4 H, m) , 7. 
53 ( 1 H, t, J = 7.6Hz), 7.65 (1H, s), 7.83 ( 1 H, d, J 
= 8. 4 Hz) , 7.8 7 (1 H, d, J = 8. 4 Hz) , 9.12 ( 1 H, b r ) 0 

(H«J5 5) 

1- (4- [4- (4 -is/ gvUT $ /- 1 -y^=-)V- l -7'x^/u) ^<>y' 
A)^T\ y] 7'T;\s} - l H-y{ % ¥v° [4, 5-c] ^;!)y-4-7-> 

4- (4 -is* J-j^T % J - l -7s=;i/- 1 -7*t-;u) $S#^0. 16 
2g (0. 5 5mmol) £ ^ p d tJvUA 7 mHCjgfi? U ife-ffcf-^/U 8 0 m 1 ( 1 . 1 
Ommol) N-y^f/t"t^i»7^ K 1 $j£:Anx_ v 4 ^mnBM'M Ltz c 

1- (4-7^7*^) -lH-^^Vy [4, 5-c] =*r/y>-4-T 
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^0. 1 28g (0.5 0mmol) &:r 9 J —A' 7ml t 7k 4 mlCO^^tCjg/?? U 

^Sr^S^Tk*^ h y r>AzK«^}£#\ ^Pn^/UiNT2|H]ttttiL, (Na 2 
S0 4 ) \ks W^^*tfc 0 ^T;Kt*7i^P^h^77^- (i7on 
: ^ / — /P= 2 0 0 : 1 ~ 3 0 : 1 (v/v) ) £ (blZ.i' }) jj y A ? d 

■eF^77^- (^nD,t/^:^7-/U=6 : 1~4 : 1 (v/v)) T'lM U 
tii:x-r/K-hyfai/-h LTit&U TK/^-f 1 - {4- [4- (4- 
f ^7 ? y - i - 7x^^- i -7'7-/i') ^yy^^7^y] :/fvu) - 

\H — C5*V[4, 5-c] ^yU>-4-7;yO. 152g (0. 28 5m 
mol) (E#, ZW-W&®) LT#fc. 



I R (KB r ) cm - 1 : 3 3 3 0, 2940, 1630, 1530, 1480, 
1 3 9 0, 1 3 0 0, 1 2 5 0, 8 5 0, 7 5 0, 7 0 0. 

1 H-NMR (CDC 1 3 ) 5 (ppm) : 1. 7 3 (2H, m) , 2.10(2 
H, m) , 2.19, 2.2 0 (6H, s X 2) , 2.2 9 (2H, m) , 2.4 0 
(2H, m) , 3.52 ( 2 H, m) , 4.6 0, 4.6 3 (2H, tX2, J = 7. 
0Hz, 7. 0Hz) , 5.4 6 (2H, b r) , 6.12, 6.19 ( 1 H, b r X 
2), 6.13, 6.18 (1H, tX2, J = 7. 4 Hz, 7. 4 Hz), 7.16 (2 



0 




N NH 2 
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H, t, J = 8. 1Hz) , 7. 2 1-7. 4 1 (6H, m) , 7.5 1 ( 1 H, m) , 
7.58, 7.70 (2 H, dX2, J = 8.8Hz, 8.0Hz), 7.82, 7.83 
(1H, dX2, J = 8.4Hz, 8.4Hz) , 7.8 4, 7.8 6 ( 1 H, sX2) , 
7.93, 7.9 5 (1 H, dX2, J = 9. OHz, 8. 4 Hz) „ 

mmm 5 e ) 

1- {4- [4- (4 — f /1/7 ^ / - 1 -7x=;W^f "OyV/bZ$ 
J_\ -7 l-M - I H-4 [4, 5-c] *J V V-4-T$^ 

4- ( 4 - fvU7 5 J- 1 -7x-;l/7*f;l/) ^&#g£0. 164g (0. 
5 5mmol) OTi Lt, HM#"J 5 5 t P^CO^iC J: o T , TK^-f 1 - {4 

- [4- (4 -v^fvur $ y - i -? ^-ivzf^M ^>y^^7?y] 

M -IH — f5^V[4, 5- c] ]} ^6 5mg (0. 122m 

mol) *&m%*b Lxmc a 



0 




r <D h <D<D ft ? nur<Dm "9 X*h 5 0 

I R (K B r ) cm - 1 : 3 3 3 0, 2940, 1630, 1530, 1480, 
1 4 0 0, 1 3 1 0, 1 2 5 0, 7 6 0, 7 0 0 o 

1 H-NMR (CDC 1 3 ) 5 (ppm) : 1 . 4 2 (2 H, m) , 1.70(2 
H, m) , 2. 0 7 (4H, m) , 2.17 (6H, s) ,2.29 (2H, r. , J 
= 7.2Hz) , 3.49 (2H, q, J = 6 . 4 Hz) , 3.93 (1H, t, J=8. 
OHz) , 4.5 9 (2H, t , J = 7. 4 Hz) , 5.5 0 (2H, b r ) , 6.11 
( 1 H, t , J = 5 . 6 Hz) , 7.15-7.31 ( 8 H, m) , 7.48 ( 1 H, 
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t , J = 7. 7 Hz) , 7. 6 0 (2H, d, J =8. 8 Hz) , 7.8 2 (1H, d , 
J =8. 2 Hz) , 7.8 3 (1 H, s) , 7.9 2 ( 1 H, d, J =8. 2Hz) . 

mmm 5 7 ) 

1- (4- (4- [N- (2-y>f/^7;yxf;u) 7 3L-;^7 $ S] ^<>y' 
JfrTKS) - 1 H-4 jgV [4, 5-c] Jr/y>-4-7;> 

4- [N- (2-^f;U7?/xfyi,) 7i-^7 5/ ] $,|||0. 15 
6 g (0. 5 5mmol) ZWMt LT, MMM 5 5 <t |5]#C0^&{' ,t o T, Ti^ 
-f 1- (4- (4- [N- (2 -i/ytf-sUT 5 7 ^5vU) 7i-;P7;y] 'O- 
yV^T 5 y } 7'?vU) - 1 H-4 \ ?y [4, 5-c] ^/l)>-4-7;> 
2 2mg (0. 0 4 2 1 mmol) ^Jtfifelft^ Ltllfco 



0 




IR (KBr) cm" 1 : 3 3 1 0, 2940, 1630, 1590, 1530, 
1 5 1 0, 1 4 0 0, 1 2 9 0, 1 2 6 0, 7 6 0, 7 0 0„ 

1 H-NMR (CDC 1 3 ) 5 (ppm) : 1.71 ('2 H, m) , 2.08 (2 
H, m) , 2.27 (6H, s) , 2.57 (2H, t, J = 7 . 6 Hz) , 3.50 
(2H, q, J = 6. 5 Hz) , 3.8 6 (2H, t, J = 7. 6 Hz) , 4. 6 1 (2 
H, t , J = 7. 2Hz) , 5.5 3 (2H, b r ) , 6.0 1 ( 1 H, t , J = 6. 
0Hz) , 6.7 6 (2H, d, J = 9. 2 Hz) , 7.19 (3H, m) , 7.3 0 
(1 H, t, J = 7. 6 Hz) . 7.3 8 (2H, t, J =8. 0Hz) , 7.5 1 (1 
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H, t, J = 7.8Hz) , 7.54 (2H, d, J = 8.8Hz) , 7.82 ( 1 H, 
d, J=8.4Hz), 7.85 (1H, s), 7.94 (1H, d, J =8. 4 Hz) „ 

mmm 5 8 > 

1- (4- {4- [N — (3-^W;^at>) 7i=;l/7;/] 
/^/U7$/} yfvU) -\H-<<%yy [4, 5-c] fry U^-4-Z$> 
4- [N- (S-^f^^/Dt^) 7x^7;/] 1 
64 g (0. 5 5mmol) WtLt, »J5 5 tHi^Cfcot, TC 

(4- (4- [N- (3 -v/-fvU7 5 7 7*0 tVU) 7xx;U7?y] 
^y^/U7^7) -\H-4*?*/ [4, 5-c] 4 -7 

^54mg (0. 1 0 lmmol) &#J|&fet&5fci: LTftfc. 



0 




I R (KB r) cm - 1 : 3 3 0 0, 2940, 1610, 1590, 1 530, 
1 5 1 0, 1 4 0 0, 1 3 1 0, 1 2 5 0, 7 6 0 o 

1 H-NMR (CDC 1 3 ) 5 (ppm) : 1. 7 1 (2H, m) , 1.83(2 
H, m) , 2.0 8 (2H, m) , 2.2 2 (6H, s) , 2.3 3 (2H, t, J 
= 7. 2Hz) , 3.5 0 (2 H, m) , 3.7 8 (2H, t, J = 7 . 4 Hz) , 4.6 
1 (2H, t, J = 7. 2 Hz) , 5.6 5 (2H, b r ) , 6.0 3 ( 1 H, b r) , 
6.76 (2H, d, J=8.8Hz), 7.15-7.22 (3H, m), 7.31 
( 1 H, t , J = 7 . 6 Hz) , 7.38 ( 2 H, t , J = 7. 8 Hz) , 7.52 (1 
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H, t , J = 7. 4 Hz) , 7.5 4 ( 2 H, d, J =8. 8 Hz) , 7.8 3 ( 1 H, 
d, J = 8. OHz) , 7. 8 6 ( 1 H, s) , 7.9 4 (1 H, d, J = 8 . 0 Hz) „ 
(H«j5 9) 

1- (4- ( [a- (2-^fyl/7;/i^-» - g -7 p- h/U 

tdJkl '7% J) t±M ~ 2-*?-/i>- i h-4 % fV [4, 5-c] ^yy 

a- (2 -'JtJ-JlsT 5 y J. h^v") -a-7x-;U-p- F/K;l,i6 7rag 
(0. 2 2 4mmol) t 1 - (4-7^/^) - 2 - > ^VU- 1 H- ■< 5 ^j/ 
[4, 5-c] =Sf/ y y-4-7; ^5 5rag (0. 2 0 4mraol) %WMt LT\ 

H«J5 5 i^«o*ife|:j;ot, TC*ti- (4- { [a- 

-a-7i=^-p-l-/^^] Z O } 7^/U) - 2 - ^ 
^-lH-f;f/[4, 5-c] ^7yy-4-7^36mg (0. 06 5 
3mmol) Sr«He&|»*i LT#fc. 



0 




I R (KB r ) cm - 1 : 3 3 2 0, 2940, 1630, 1540, 1480, 
1 4 3 0, 1 3 8 0, 1 3 1 0, 1 1 0 0, 7 5 0, 7 0 0. 

1 H-NMR (CDC 1 3 ) 5 (ppm) : 1.77 (2H, m) , 2.02(2 
H, m) , 2.2 7 (6H, s) , 2.60 (2H, t, J = 5 . 8 Hz) , 2.65 
(3H, s) , 3.50 (2H, q, J = 6. 7Hz) , 3.5 6 (2H, t d, J = 
6.0Hz, 2.4Hz) , 4.50 (2H, t, J = 7.6Hz) , 5.39 ( 1 H, s) , 
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5.5 4 (2H, b r) , 6.13 (1H, t, J = 5 . 8 Hz) , 7 . 2 2 ~ 7 . 3 4 
(6H, m) , 7.4 1 (2H, d, J = 8 . 4 Hz) , 7.4 5 ( 1 H, t, J = 7. 
8Hz) , 7.63 (2H, d , J=8.0Hz) , 7.81 ( 1 H, d, J=8.4H 
z) , 7.8 9 (1 H, d, J =8. 0Hz) . 

mmm 6 o ) 

1- (4- ( [a- (2 -is/f/UT $ J £ b -g-7x^-p-h^ 
tdJH\ UL2A t±M ~ 2 - J mrv-jX^yU- 1 //-^ $ £/ [4 , 5 - 

c] y >-4-t$^ 

a- (2-v ; ^f-;U7$yxh3 t ..» - a -7^c — /U- p — hyU^fyUg£0. 1 
65 g (0. 5 5mmol) <b 1 - (4-7^7f^) - 2 -31 h * fvU- 1 
H-4 5. 9 V [4, 5-c] ^;!)>-4-7^0. 157g (0. 50mmo 
1) MtU, H»J5 5 £ISI«©;frjfeteJ;oT, T^-Tl- (4- { [a 
- (2 ?vUT5 y 31 - a - 7 ^/u- p - y jvir 4 7;/) 

•/fvU) - 2 -.x h fvU- 1 //-*f [4, 5-c]3Vy>-4- 

T5>0. 128g (0. 2 15mmol) fcttMSfelB** LtUfc. 



OEt 




N NH„ 



r © t <D <Dftft¥tt J f'- 9 »i W TO ii «9 T- fc 5 „ 

IR (KBr) cm" 1 : 3 3 0 0, 2940, 1630, 1540, 1480, 
1 4 4 0, 1 3 9 0, 1 3 1 0, 1 1 0 0, 7 6 0, 7 0 0. 

X H-NMR (CDC 1 3 ) 5 (ppm) : 1.2 0 (3H, t, J = 7.0liz) , 
1.8 2 (2H, m) , 2.0 7 ( 2 H. m) , 2.2 7 (6H, s) , 2.6 0 
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(2H, t, J = 6.0Hz) , 3.52 (2H, q, J = 6 . 4 Hz) , 3.56 (2 
H, t d, J = 5 . 9 Hz, 2. 5 Hz) , 3.5 9 (2H, q, J = 7 . 1 Hz) , 4.6 
2 (2H, t, J = 8. OHz) , 4.7 9 (2H, s) , 5.3 9 ( 1 H, s) , 5. 
50 ( 2 H, b r ) , 6.18 (1H, t , J = 5 . 9 Hz) , 7.22-7.34 

(6H, m) , 7.40 (2H, d, J = 8.4Hz) , 7.46 ( 1 H, t, J = 7. 
7 Hz) , 7.6 4 (2H, d, J =8. 4 Hz) , 7.80 ( 1 H, d, J=8.4H 
z) , 7.9 1 (1 H, d, J =8. OHz) 0 

m&m 6 1 ) 
£MM 4 o gMb^feg) o . 2 %ft#<p{fcSi{ 

mm ■ *ftm<Dik&to*$Gi-zmnzuT<D%mz£*)mmi,tL 9 

nMMAOik&ys o.o2 g 



8 ccicansiLfcs p-2 o 2 g\z*%m<t&y!o. o 2 g zmz.mmmL 
tz 0 mztommm (8 o°o Lxa\,^tz&^.u±v >7. 9 8 g ^^p^ s 

mm 6 2) 

gig 4 0 <D{t&VB<D 2 %&%oYm 

mm ■■ *i?e^i!i^^ft5i[f^wT«(aDiijLt 0 

MMM4 0it&¥o o.2 g 
y/Hr^y^y^^-F (SP-20) 2.0g 
6fe!7-try>- 7.8g 
£4 1 0. 0 g 

8 OtC»UcSP- 2 0 2 gfc**9Hfc£fcO. 2 g^Pijf^Lfc, 




2. 0 g 



7. 9 8 g 



1 0. 0 g 
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WnctomMM (80°C) LTfcV^afe!7-fcy W. 8 gZMJL. mtLtifcbm. 
(ifctfcflj l ) 

8 (TC^MU^ y^f7U g\ZXmm$4 9 8 8 8 1 5 (.IfS$c(7)# 

0°C) LT*iW::&fe!7-fc!; >1 9. 5 gSrJpx., ft W Lfc# b&Mftn Ltz 0 
(WI2) 

(H»J 6 3 ) 

'<®ftnm?-~ — y FALCON ) l*fcfcD8nlfo^aLfc. w^U^-^^W- 
y^Sria'L^m (BECKMAN CS-6KR 2 0°C 3 0 0 Orpm 3 0^) Lfct, 
SSrEHULfc. W^fiRPMI-1640^ifi (1 0% fetal calf serum, penicilli 
n-streptomycin-g-W aTRPMI-1640tgi(i}) \Z X <9 2 HJgfcfr Lfcfg, RPMI-1640JS 
ift-CfilfflJiaM 1 . 3 X 1 0 6 cells /mlKHfiULfc. 

*369Hfc£4&W:DMSOT*igft¥ LRPMI-1640#H!»caS*q Lfc 0 H4fettft» 4 0//M, 
12.8/xM. 4 M M, 1. 2 8/iM ClULfc. 

9 6well-/U- h (CORNING) IliEC/TLmTiiLfctt (1.3X1 
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1 0 0 

0 6 cells/ml) Srlwellfc/c>9 1 5 0MlAtlfc o ±165^ LtzjjfeX* 

PS!lLfcIS^£5 0 /i lJjJP^ CO 2-T^dr3.-<^— rtT* I FN-a©S^li2 4 
B^ffl^T LT I F N- v 9 6 B^IM L/t (Mfeif^ : final 1 0 ju M, 3 . 

2 M M, 1 m M, 0.32/iM DMSO^ : final 0.0 5-0.1%) „ i#Hift5Tf£> 
n?^-;/^;&U 8 0 0 OrpmTU 0#Hf], is^LT±y»^ 

t ^i/^ — >-y9J£3r-;/ h (BioSource International) LTELI 

SAffil? I FNir^SLfc 

Ltz a #K»M4 0 <£Kb£#5fi-f K^tttfcLT I FN- a <h I FN-yl 
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10 



15 



tomtom 


IFN-o levels (IU/ml) 


( /i M) 


0.01 


0. 032 


0. 1 


0. 32 


1 


3.2 


10 










0. 5 


1. 0 


39. 9 


40 9 


4 o 


0.8 


24. 4 


61. 3 


93. 4 


81. 6 


36. 8 


4 1 


mmM4 i 


0.7 


0.9 


43. 5 


51. 3 


78. 1 


40. 5 


1. 9 


4 2 


1.6 


40. 2 


83.8 


75. 3 


28. 9 


2. 1 


0. 7 


H«J 4 3 






29. 1 


111. 6 


41. 2 


2. 1 


0. 1 


Hl&tf'J 4 4 






40.2 


52. 3 


14. 1 


1. 3 


0. 0 


mmm 4 5 


0. 1 


0. 7 


19.2 


13. 4 


0. 4 


0. 1 


0. 1 


^iS0iJ 4 6 






0.3 


61. 9 


92. 0 


67. 2 


55. 3 


mmM4 7 






21. 0 


91. 0 


89. 5 


83. 9 


72. 9 








65.4 


108. 5 


82. 5 


53. 9 


23. 5 


HJfeflM 9 






1.8 


38.2 


45. 1 


109.6 


45.9 


Hi£#l 5 0 






0.0 


0. 1 


37.8 


73.5 


41. 6 


mmm5 1 


11.9 


55.9 


96. 7 


17.9 


3.4 


1.0 


0.0 


HM#J 5 2 




6.8 


25.0 


7.6 


0.4 


0.3 




H«J 5 3 


0.6 


2. 2 


0.2 


1.3 


58.8 


186. 2 


105.2 


3l*S#l 5 5 


3.7 


23.5 


88.5 


73.2 


40. 1 


1.8 


0.3 


HiStfiJ 5 8 


1.6 


7.4 


146.7 


157.6 


92.3 


47. 1 





dm so mmnrn) & o. i~o.7(iu ra i) 



polyl : CfllOO/zg/ml-ClO. 0 IU/ml (DIFN- « Lfc 



25 
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m2 t vum^^^^^^-y^uiy-ycomm. 





IFN-y levels ( pg/ml) 

£4F-*« (mM) 


0.01 


0.032 


0. 1 


0. 32 


1 


3.2 


10 










683.8 


639.2 


1228.4 


1196. 1 


n»j a o 


496.6 


778.9 


1179.9 


1660.8 


2287. 7 


1265. 2 


115.2 


mmm* i 


188. 2 


402.7 


192.3 


412. 3 


615. 0 


843. 6 


1646. 4 


HJS0iJ4 2 






600.6 


309.4 


767. 1 


657.6 


0.0 


3I»J4 3 






1148.0 


1274.5 


1743. 6 


1727. 5 


147. 1 


3lj!i£0iJ 4 4 






785.3 


1271.6 


1703.9 


820. 1 


0.5 


mmm 4 6 






197. 1 


92.9 


184. 1 


845.9 


1477. 1 


H»J4 7 






197. 1 


407.6 


720.0 


1066. 5 


1598.2 


Hfife#ij4 8 






645. 1 


1365. 7 


1812. 3 


2428. 9 


2692. 6 


H«J 4 9 






963.2 


810.3 


915.2 


1552.5 


2324. 0 


rnfcw 5 o 






641.7 


811.8 


768.6 


1264. 2 


2180.9 



DM SO mmttm) 314. 4~590. 2pg/ml 

Con A 10/zg/mm 4396. 8~2017. 1 pg/ml<£>IFN- y L/C 

mmm 6 a ) 



(i) u.®j>m 

mVoltA'MffiCDBalb/c-?'}* (I£) ^B*^U7 (ft) J; 9 RiA LUfi 2 3 ± 
2 0 C, It5 0±10% (M0#Pp1 (8:0 0-2 0:0 0)) WfffTt' 1 M 
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1 0 3 

g) . 
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